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HVC  Hermetic 


Variable  Inductors 


A  step  forward  from  our  long  es¬ 
tablished  VIC  series.  Hermetically 
sealed  to  MILT-27A,. .extremely 
compact ...  wider  inductance 
range  . . .  higher  Q  . . .  lower  and 
higher  frequencies ...  superior 
voltage  and  temperature  stability. 
Case  25/32  X  IVgx  1  7/32,  2  oz. 


MQ  drawn  oasa  struetura 


Ltactii  Winn  MtiiM  ti. 

MM  1/2  1-1/16  1-7/12  IS 

MM.  MM  11/16  l-t/32  1-23/32  4 

MM  l-S/16  2-6/16  2-13/16  14 


MQ  Series 
Compact  Hermetic 
Toroid  Inductors 


The  MQ  permalloy  dust  toroids 
combine  the  highest  Q  in  their 
class  with  minimum  size  Stability 
is  excellent  under  varying  volt¬ 
age,  temperature,  frequency  and 
vibration  conditions.  High  perme¬ 
ability  case  plus  uniform  winding 
affords  shielding  of  approximately 
80  db 


VIC  Variable  Inductors 


The  VIC  Inductors  have  repre¬ 
sented  an  ideal  solution  to  the 
problem  of  tuned  audio  circuits. 
A  set  screw  in  the  side  of  the 
case  permits  adjustment  of  the 
inductance  from  i  85%  to  -45?4 
of  the  mean  value.  Setting  is 
positive. 

Curves  shown  indicate  effective 
Q  and  L  with  varying  frequency 
and  applied  AC  voltage. 


High-Q  Inductors....  FROMSTO^ 


Dl  inductance  Decades 


These  decades  set  new  standards  of  Q, 
stability,  frequency  range  and  convenience. 
Inductance  values  laboratory  adjusted  to  better 
than  1%.  Units  housed  in  a  compact  die  cast 
case  with  sloping  panel  ideal  for  laboratory  use 

. . .  4V2  X  4%  X  2%  high. 


MQl.  Low  Proquonoy  High  Q  Coils 

The  MQL  series  of  high  Q  coils  employ  special 
laminated  Hipermalloy  cores  to  provide  very  high 
Q  at  low  frequencies  with  exceptional  stability 
for  changes  of  voltage,  frequency  and  tempera¬ 
ture.  Two  identical  windings  permit  series,  par¬ 
allel,  or  transformer  type  conections.  1-13/16 
dia.  X  2Vt’  H. 


UNITED 


TRANSFORMER  CORPORATION 

ISO  Varick  Street,  New  Yerk  13,  N.  T. 


As  largest  producers  in  this  field  for  over  two  decades,  UTC  inductors  cover 
virtually  every  need  for  both  fixed  and  variable  units  of  exceptional  stability. 
Hermetic  units  have  been  proved  to  MIL'T-27A,  eliminating  costs  and  delays  of 
initial  M!L'T-27A  testing. 


For  complete  listing  of  our  700 
stock  items  (300  hermetic) 
write  for  catalog. 
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19  stock  values 
from  7  Mhy 
to  22  Hy 


MQ8 

12  stock  values 
from  10  Mhy 
to  25  Hy 


MQD 


New  extreme  stability  in¬ 
ductors  for  12KC  to  130KC 
range.  Typical  Q  is  170  ^ 
50KC.  6  stock  values  from 
2  mhy.  to  20  mhy. 


15  stock  values 
from  7  Mhy. 
to  2  8  Hy. 
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Low  cost,  versatile  DIGITAL  SYSTEMS 


for  automatic  testing  of  / 
transistorsm  resistors ^  diodes 
and  capacitors^  / 


iially  displayed  and  printed  out  at  rales  up 
to  five  readings  per  second.  Operation  can 
Ik*  st'ini-  or  totally  automatic  with  go/no 
go  comparison  of  values  and  programmed 
readout  at  periodic  intervals.  Scanners  can 
be  provided  for  scanning  thousands  of 
single  and  multi-wire  input  channels.  In 
brief,  the  E-I  system  has  an  extensive 
scope  of  operating  capability. 

Third,  E-I  systems  provide  unmatched 
reliability.  Where  practicable,  circuits  arc 
totally  transistorized.  The  use  of  etched, 
plug-in  circuit  boards,  and  modular  inter¬ 
nal  construction  make  maintenance  checks 
and  in-plant  repairs  easy. 


Small  E-I  automatic  digital  systems  pro- 
\  ide  many  advantages.  First,  they  cost  less. 
This  is  primarily  the  result  of  large-quan¬ 
tity  manufacture  of  modules  which  make 
up  the  E-1  system.  Cost  is  almost  a  linear 
function  of  performance  capabilities 
desir<-d  in  the  systt-m 

S<‘cond,  they  are  exceptionally  versatile. 
The  E-I  system  can  be  expanded  simply 
by  adding  appropriate  modules.  Typical 
systems  presently  in  use  measure  resist¬ 
ance,  capacitance,  1X1  and  AC  voltages, 
DC/DC  ratios,  AC/ DC  ratios,  AC/ AC 
ratios  and  ('ombinations  of  these.  Meas¬ 
urements  to  four  or  five  digits  can  be  vis- 


Typical  E-I  system  for  evaluatine  components  — 
includes  100  channel  Input  signal  scanner.  Can  digi¬ 
tize  DC  voltage,  resistance,  AC  voltage  and  DC/DC 
voltage  ratio  analogs.  Digital  equivalents  are  recorded 
on  strip  printer  for  "quick  look”  data  and  on  punch 
paper  tape  for  additional  data  reduction  by  digital 
computer. 


Lower  cost,  maximum  versatility  and 
greater  reliability— if  you  want  these 
advantages  in  your  component  test  sys¬ 
tem,  contact  your  nearest  E-I  representa¬ 
tive.  He  can  give  you  complete  informa¬ 
tion  or  answer  any  specific  questions  you 
may  have. 


3540  AERO  COURT 
SAN  OIESO  11,  CAUIP. 


2  CIRCLE  NO.  2  READER  SERVICE  CARD 
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A  New  Mlaominiatiirized  Toroidal 


Th«‘  new  Burnell  &  Co.  MT  3t  and  MT  3i>  niirrnminiature 
kernel  toroidal  iiuluetorji  are  made  to  order  for  tlie  engineer 
who  isn't  eontent  with  outer  hu>k  solutions  hut  (sets  right 
to  the  eore  of  second  generation  missile  coininunicatioii 
|ir(d)lenis. 

MT  31  inicroininiature  Kernels  ran  he  supplied  with  in- 
duetanees  up  to  5U()  nihys  and  the  kernel  MT  35  is  available 
in  indiietanees  up  to  2(t0  nihys.  MT  31  Kernels  are  reeom- 
ineinled  for  frequencies  to  3(1  krs  and  the  MT  35  is  applicable 
to  frequencies  up  to  200  kcs  depending  on  imliictance  values. 

for  the  MT  31  is  greater  than  55  at  25  kc  and  for  the  MT  35 
more  than  60  at  lUU  kcs. 

Si/e  of  the  MT  31  and  MT  35  is  .117"  Ol)  \  .215".  spacing 
l»etween  leads  .3"  x  1"  I.  with  a  weight  of  .06  ounces. 

The  new  niicroininiatiire  Burnell  MT  31  and  MT  35  Kernels 
provide  niaxiniiim  reliability  as  well  as  considerable  econ¬ 
omy  in  printed  circuit  use.  Completely  encapsulatetl.  the 
kernels  will  withstand  unusually  high  acceleration,  shock 
and  vibration  environments. 

U’rite  for  special  filter  bulletin  MTF  to  help  solve  your 
circuit  problems. 

*ini9ailes 


FREQUENCY  (KC) 


(3y,  (^zo. 

PIONEERS  IN  micromlniaturliatlon  OF 
TOROIDS.  FILTERS  AND  RELATED  NETWORKS 


IASTEIN  division  PACIFIC  DIVISION 

1^1.  E-24  Oapl.  E-2S 

10  PELHAM  FAIKWAV  7J0  MISSION  ST. 

PELHAM,  N.  Y.  tTW  SOUTH  PASADENA,  CAL. 

PELHAM  i-SOOO  IT  AN  1-2S4I 

TELnYPE  PELHAM  3«S3  "IFTVPE.  PASACAL  757i 
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SHOPTALK  .  .  .  editorial 

HYLINES.  In  the  publishing  world,  a  “byline”  is  a  line  of  type  dis¬ 
played  at  the  beginning  of  an  article  telling  who  wrote  the  article. 
Most  publications  put  bylines  on  articles  written  by  full-time  staff 
members  only  when  the  article  has  singular  merit.  Among  editors 
and  writers,  bylines  are  important  milestones  in  their  professional 
progress. 

Our  special  report,  “Instruments  for  Design  and  Production,” 
which  appears  on  p  89,  carries  the  byline  of  Associate  Editor  Bushor. 
The  report  has  been  in  preparation  for  almost  one  year.  It  is  one 
of  the  most  comprehensive  rundowns  yet  to  appear  on  new  develop¬ 
ments  and  future  trends  in  test  instruments. 

Although  they  get  no  bylines,  this  report  could  not  have  been 
written  without  the  help  of  many  of  our  friends  in  industry.  Gather¬ 
ing  material  for  this  report,  Bushor  visited  dozens  of  instrument 
manufacturers,  contacted  additional  hundreds  by  mail.  Manufac¬ 
turers  proudly  gave  details  on  the  latest  innovations  in  their  products 
and  freely  discussed  future  design  and  marketing  plans. 

This  close  cooperation  between  Electronics  magazine  and  the  elec¬ 
tronics  industry  at  large  enables  us  each  week  to  bring  you,  the  reader, 
the  latest  busine.ss  and  engineering  news — accurately,  in  depth  and 
detail,  and  in  true  order  of  importance.  Such  a  job  can  only  be  done 
hy  a  publication  that  is  truly  part  of  the  industry  it  serves. 

OFF  THE  BEATEN  TR.ACK.  Our  editors  frequently  unearth  impor¬ 
tant  business  news  stories  by  diverging  from  the  hard-pan  trail 
followed  by  most  industrial  editors. 

At  a  recent  “Press  Open  House”  held  at  Fort  Monmouth  by  the 
Army  Signal  Corps,  Associate  Editor  Mason’s  deeply  probing  ques¬ 
tions  to  his  hosts  earned  him  a  fast  ride  by  staff  car  to  Deal,  N.  J. 
There  he  got  a  peek  at  the  Army’s  satellite  tracking  center. 

The  tracking  center  is  America’s  eye  on  the  sky.  Unlike  many 
other  tracking  centers,  the  Deal  center  is  not  restricted  to  one  fre¬ 
quency  band.  It  can,  and  does,  monitor  frequencies  from  15  kc  to 

I, 000  me,  switching  between  a  half  dozen  high-gain  antennas. 

The  center  locked  onto  Sputnik  I  only  two  hours  after  it  was 
launched,  and  has  tracked  every  satellite  launched  since  then.  It  is 
our  first  line  of  defense  against  any  potentially  hostile  orbiting 
vehicles.  For  details  on  equipment  now  being  installed  at  Deal, 
plus  Mason’s  exclusive  photographs,  see  p  40 

Coming  In  Our  September  18  Issue  .  .  . 

INDUCTIVE  COMPUTER  CIRCUITS.  In  designing  any  switching 
circuit  which  requires  a  passive  time-measuring  or  storage  device, 
most  engineers  instinctively  turn  to  using  a  capacitance.  According 
to  William  Carey  of  Minneapolis-Honeywell’s  Datamatic  Division, 
inductance  is  at  least  as  versatile  a  reactive  parameter  as  is  capac¬ 
itance  in  time-measuring  circuits  when  transistors  are  used  for 
amplification.  Carey  proceeds  to  show  a  number  of  circuit  configura¬ 
tions  which  back  up  his  claim  that  inductive  elements  are  deserving 
wider  use  in  multivibrators,  scalers  and  similar  computer  uses. 

MORTAR  POSITION  PINPOINTER.  In  recent  wars,  one  of  the 
leading  producers  of  casualties  has  been  the  deadly  mortar.  The 
modern  army’s  answer  to  this  is  a  new  tactical  radar  system  for 
pinpointing  the  location  of  enemy  mortars  and  directing  more  accu¬ 
rate  counterfire  to  knock  them  out.  M.  S.  Yaffee,  W.  F".  Smith  and 

J.  B.  Skully  of  General  Electric  Co.  describe  the  new  mortar  locator 
which  detects  the  mortar  shell  in  flight  and  computes  the  location 
of  the  enemy  position.  The  system  has  a  maximum  range  of  10,000 
meters  and  presents  the  target  data  in  a  form  which  minimizes  the 
time  between  location  and  counterfire. 
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wow  better  than  ever! 


•4  wf  m  Sprague’s  NEW  "Cup  Type” 
Liquid-Electrolyte  Sintered- Anode 
Tantalex  Capacitors  offer  several  major 
improvements  in  cup  capacitor  design: 
elimination  of  fluctuation  in  capaci¬ 
tance  during  operation;  elimination  of 
"early  failures”  from  internal  short- 
circuiting  as  sometimes  occurs  with 
other  brands  of  cup  capacitors;  and 
large  values  of  capacitance  in  small 
physical  size.  But  there’s  more  . . . 
i^I^ated  for  -55  C  to  +85  C  operation 
without  voltage  derating  (to  +100  C 
with  15%  derating),  these  capacitors 
provide  equipment  designers  with 
long  operating  life,  long  shelf  life. 


outstanding  capacitance  stability,  and 
very  low  leakage  currents. 

if  Sprague  "cup”  capacitors  are  avail¬ 
able  in  two  series:  Type  13lD  for 
industrial,  communication,  and  general 
military  equipment;  Type  1 32D  for  the 
severe  vibration  requirements  and  close 
performance  parameters  of  military 
aircraft  and  missiles.  Type  1  3  1  D, 
moderately  priced  and  furnished  in  the 
comparatively  wide  canacitance  toler¬ 
ance  of  -15,  +75%,  is  especially 
suited  for  Alter,  coupling,  and  bypass 
applications  where  this  wide  tolerance 
is  permissible.  Type  132D  is  furnished 
as  standard  in  the  closer  capacitance  tol¬ 
erances  of-15,  +20%and  -15,  +50%. 


Complete  data  on  Types  131D  and  132D  Capacitors  is  given  in  Engineer^ 
ing  Bulletin  3710A.  Write  Technical  Literature  Section,  Sprague 
Electric  Company,  35  Marshall  Street,  North  Adams,  Massachusetts. 


SPRAGUE 


THE  MARK  OF  RELIABILITY 


SPRAOUE  COMPONENTS: 

CAPACITORS  •  RESISTORS  •  MAGNETIC  COMPONENTS  •  TRANSISTORS  •  INTERFERENCE  FILTERS  •  PULSE  NETWORKS 
HIGH  TEMPERATURE  MAGNET  WIRE  •  CERAMIC-BASE  PRINTED  NETWORKS  •  PACKAGED  COMPONENT  ASSEMBLIES 
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Now  you  can  deep  draw  and  bend 
molybdenum  sheet  at  room  temperatme! 


. . .  with  General  Electric’s  new  High-Ductility  (HD)  Molybdenum  Sheet 


Tigress  /s  Our  Most  Important  T^roduct 

GENERAL^  ELECTRIC 
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EVEN  WITH  NO  PREHEATING! 


Ordinary  0.060*  thick  molybdenum  broke 
at  a  20°  bend  (see  photo  at  left).  The 
G-E  "HD"  sheet  of  same  thickness  shows 
no  sign  of  cracking  at  90°.  Actually  this  new 
G-E  Moly  Sheet  is  so  ductile  you  can  bend 
it  up  to  180°  without  damage! 


DRAW  IT!  FORM  IT!  PUNCH  IT!-aIl  without  preheating! 
General  Electric’s  new  "HD”  Moly  Sheet  can  take  it— and 
you  can  do  all  these  operations  in  thicknesses  previously  im¬ 
possible  ...  or  requiring  up  to  1000°F  preheating.  Even  in 
cases  where  small  amounts  of  heat  may  be  needed,  it’s 
always  less  than  with  ordinary  molybdenum  sheet. 


TIME  SAVER,  MONEY  SAVER!  The  improved  ductility  of 
General  Electric’s  new  "HD”  Molybdenum  Sheet  is  of 
particular  significance  in  sheet  thicknesses  of  0.020"  to 
0.125"— as  used  in  electronic  tubes  and  semiconductor 


BENDS  WITHOUT  CRACKING  . .  . 


diodes,  rectifiers  and  similar  products.  It  has  a  high  melting 
point  (2622°C,  4752°F),  low  vapor  pressure,  and  excellent 
strength  at  elevated  temperatures.  So  it  will  be  of  great  value 
to  any  company  using  refractory  metals. 


PLAN  ON  G-E  "HD"  SHEET  Available  in  commercial  quan¬ 
tities,  so  there’s  no  better  time  than  right  now  to  get  all  the 
facts  about  this  new  kind  of  molybdenum.  Write:  General 
Electric  Ga.,  Lamp  Metals  and  Components  Dept.  E-9, 
21800  Tungsten  Road,  Cleveland  17,  Ohio. 


2mm  I  3mm 


ERICKSON  CUP  TEST  un  0.060*  sheet  demonstrates  high  ductility  of  new 
G-E  "HD"  Moly  Sheet.  Both  test  samples  of  molybdenum  were  at  room 
temperature.  Depth  of  the  draw  was  increased  by  1  millimeter  at  each 
progression.  The  ordinary  moly  sheet  (at  bottom)  "exploded”  at  6mm 
depth — while  the  new  G-E  "HD"  sheet  showed  no  evidence  of  a  fissure 
until  9V2mm.  Note  the  reduced  tendency  of  the  "HD”  sheet  to  explode. 
And  there's  less  tendency,  also,  to  delaminate  on  punching,  stamping 
and  shearing  than  with  ordinary  commercial  grades  of  molybdenum. 


ORDINARY 

MOIYIDENUM 


NiWO-E 
•W"  IMilT 
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RADAR 


ECHO  AUGMENTATION 


Small  in  size  but  large  in 
application,  READ  was 
designed  and  developed 
by  Temco  Electronics. 
Used  in  small  target 
drones,  READ  makes  the 
craft  appear  as  large 
as  a  potential  enemy 
bomber.  The  greatly 
augmented  image 
permits  very  accurate 
long  range  tracking  of 
aircraft  and  missiles.  As 
an  aid  in  traffic  control, 
READ  reduces  the 
possibility  of  mid  air 
collision.  READ  is 
another  example  of 
Temco  Electronics 
development  of  its  own 
proprietary  products,  in 
addition  to  its 
participation  in  weapons 
systems  development. 


Many  excellent  engineering 
and  scientific  positions 
are  now  open  in  this  and 


other  Temco  programs. 


We  invite  your  inquiry. 


4  division  of  TEMCO  AIRCRAFT  CORPORATION  •  DALLAS  22,  TEXAS 
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BRO/\D 

with  these  convenient,  precision 


SPECIFICATIONS 

(When  pluiied  Into  -hp-  150A/AR  Oscilloscope) 

CUMINT  CHANNEL 

■and  Pass:  SO  cps  to  8  MC. 

Sensitivity;  10  calibrated  ranges,  1  to  1,000  ma/cm, 
1,  2,  S,  10  sequence.  Accuracy  ±  5%. 
Vernier  between  steps  (extends  1,000  ma/ 
cm  range  to  at  least  2,500  ma/cm). 

Mai  ac  Cnrrent:  10  amperes  rms  20  KC  and  above.  Below 
20  KC  core  saturation  reduces  current 
capability  proportional  to  frequency. 

Mai  dc  Cnrrent:  Direct  current  to  Vi  amp  has  no  appreci¬ 
able  effect. 

Input  Impedance:  Approx.  0.01  ohm  shunted  by  0.8  uh. 
VOLTACE  CHANNEL 

■and  Pass: 


Inpnt  Impedance: 
CENERAL 

Vertical  Presentatien: 


Vertical  Pesitien: 

Prica: 


dc  coupled:  dc  to  10  MC,  0.035  /tsec  rise 
time. 

ac  coupled:  2  cps  to  10  MC,  0.035  ^sec 
rise  time. 

9  calibrated  ranges,  0.05  to  20  v/cm;  1,  2, 
5,  10  sequence.  Accuracy  ±  5%.  Vernier 
between  steps. 

1  megohm  (nominal),  30  uuf  shunt. 


(1)  Either  voltage  or  current  signal  con¬ 
tinuously  or  (2)  voltage  and  current  signals 
sampled  at  100  KC  or  on  alternate  traces. 
Each  channel  individually  adjustable. 
$430.00  (includes  current  probe). 


The  new  ^  154  A  s  exclusive  clamp-around  probe  per¬ 
mits  fast,  direct  measurement  of  current  from  50  cps  to 
8  MC,  1  ma  to  15  amperes  (peak-to-peak)  vHthout  break¬ 
ing  into  the  circuit,  loading,  or  voltage  drop  due  to 
resistor  insertion.  Here  is  a  time-saving  convenience 
feature  of  real  significance  in  the  investigation  of  tran¬ 
sistors,  logic  circuits  and  other  measurements  where 
current  information  is  of  prime  importance. 

In  addition,  the  154A  —  actually  two  instruments  in 
one — makes  possible  swift,  simple  and  direct  comparison 
between  voltage  and  current  waveforms.  In  this  com¬ 
parison  service,  one  section  of  the  154A  reads  current 
while  the  other  reads  voltage  in  a  manner  identical  with 
other  voltage  indicating  instruments.  Comparison  is 
achieved  by  electronic  channel  switching — through  al¬ 
ternate  sweeps  or  100  KC  chopping.  Either  of  the  154A’s 
dual  channels  may  also  be  used  individually. 


now  offers  better-than-ever  service 


NEW  AMPLIFIER! 

Just  clamp  on  probe  and 
read  current  instantly! 


154A  Voltage/Current 
Dual  Channel  Amplifier 
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the  utility 

« .  ,.“,1 

I  150  A/AR  oscilloscopes 

amplifiers  and  accessories 


JL»;. iv5u?-«'i’  'J 


^  152B  Dual  Trace  Differential  Amplifier.  New  plug-in  am¬ 
plifier  providing  differential  input  and  dual  traces  electronically 
switched  between  A  and  B  channels  at  either  100  KC  or  on  alter¬ 
nate  sweeps.  Sensitivity  range  0.05  v/cm  to  50  v/cm,  input  attenu¬ 
ator  with  9  calibrated  ranges  in  1,  2,  5,  10  sequence  and  vernier. 
$250.00. 


tOjOur  customers  in  Europe! 


153A  Very  High  Gain  Amplifier.  New  plug-in  permitting  # 
150 A  to  be  used  for  many  direct  measurements  from  transducer 
without  preavijAificution.  Pass  band  dc  to  500  KC,  sensitivity  1 
mv/cm  to  126  v/em,  balanced  input  on  all  ranges.  15  calibrated 
ranges  in  1,  2,  5,  10  sequence,  1  mv/cm  to  50  v/cm;  plus  vernier. 
$125.00. 


^  151B  High  Gain  Amplifier.  For  150A  high  gain  unit  with  5.0 
mv/cm  sensitivity,  frequency  response  dc  to  10  MC.  12  calibrated 
ranges  on  1,  2,  5,  10  sequence,  5  mv/cm  to  20  v/cm;  accuracy  ^ 
5%.  Vernier  adjustment.  1  megohm  input  impedance  with  31  uuf 
shunt.  Pass  band  rise  time  0.035  nsec.  Has  2  BNC  terminals.  $200.00. 


^  196 A  Oscilloscope  Camera.  All  new,  most  useful  scope  cam¬ 
era  ever.  Full-size,  distortion  free  pictures ;  full  picture  area  may 
be  scaled.  Simple  multiple  exposures;  with  one  hand  move  lens 
through  11  detented  positions.  Pictures  sharp,  clear,  compare  to 
CRT  resolution.  Professional  bellows  prevents  light  leaks;  easy 
tab  pulling;  set  f-stop  and  shutter  without  removing  camera  from 
scope;  mount  on  scope  with  one  hand.  Employs  Polaroid®  Land 
Camera  back,  new  flat  Wollensak  3”  f/1.9  lens.  Wt.  9  lbs.  $425.00. 


^  AC-1  ISA  Oscilloscope  Testmobile.  For  150  series  oscillo¬ 
scopes  but  fits  others.  4'  rubber  tired  wheels,  heavy  chrome  tube 
constniction,  tilts  'scope  to  30*  in  7Vk*  increments,  folds  for  stor¬ 
age,  shipping.  $80.00  $  AC-116A  Storage  Unit  fastens  to  ^  AC- 
115A,  holds  150A  plug-ins  or  $  AC-117A  Accessory  Drawers.  ^ 
AC-116A,  $22.60.  #  AC-117A.  $10.00. 

Data  subject  to^iange  without  notice.  Prices  f.o.b.  factory 


NOW!  IN  EUROPE! 

In  May,  1959,  Hewlett-Packard  S.A.  was  estab¬ 
lished  in  Geneva  (a  branch  has  sitKe  opened  in 
Frankfurt  am  Main)  offering  technical  sales  and 
engineering  help  and  information.  Previously 
established  relationships  with  representatives 
in  other  parts  of  Europe  of  course  continue.  In 
addition,  there  is  a  new  ■  (|f  •  warehouse  in  Basel 
stocking  instruments  and  parts,  and  an  •# 
factory  near  Stuttgart  will  soon  be  producing- 0- 
instruments  for  customers  throughout  Europe. 


HEWLETT-PACKARD  COMPANY, 

1002A  Page  Mill  Road  •  Pale  AHe,  CalHorala,  U.SJt 
Cable  -'HCWPACK'’  •  DAvenpert  5-«451 
Hewlett-Packard  SA,  Rue  da  VieiH  Billard  No.  1,  Caaeva,  Swltierland 
Cable  ■‘NEWPACKSA”  •  Tel.  No.  (022)  2t.43.X 
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TV 

LARGEST  TROPO-SCATTER  NETWORK 


One  and  ten  kilowatt  amplifiers  in 
NAT(J’  s  continent-spanning  Iropo- 
scatter  system  will  fie  Eimac  Amplifier 
Klystrons.  Since  Eimac  Klystrons  first 
made  large-scale  tropospheric  com¬ 
munications  possifile  in  1951,  they’ve 
become  famous  for  reliafiility  in  all 
major  tropo-scatter  networks:  Pole 
Vault,  Dew  Line,  Texas  Towers,  White 
Alice,  Elorida-Cufia  TV.  Individual 
Eimac  Klystrons  have  logged  more 
than  35,000  hours  continuous  air  time 
in  tropo-scatter  service. 


Exclusive  design  features  make  Eimac 
Klystrons  outstanding  for  tropo- 
scatter.  Extra-wide  freciuency  tuning 
is  achieved  with  one  set  of  tuning 
cavities.  Inductive  tuning  achieves  uni¬ 
form  fiandwidth  plus  greater  firoad- 
fianding  fiy  external  cavity  loading. 
Eimac’s  external  cavity  design  lowers 
original  cost,  and  replacement  cost  is 
lower  since  tuning  circuitry  is  pur¬ 
chased  just  once. 

One  wide  range  load  coupler  covers 
the  entire  frequency  range.  Eimac’s 


series  connected  body  magnets  permit 
use  of  one  power  supply,  one  control 
for  body  magnets. 

Eimac  Klystrons  will  be  used  in 
NATO  installations.  Proved  Eimac 
reliability  will  aid  in  safeguarding  the 
security  of  all  free  European  nations. 

EITEI.-McCULL.OUGH,  INC. 


San  Carlos  •  California 


BUSINESS  THIS  WEEK 


ELECTRONICS  NEWSLETTER 


INSTRUMENT  MAKERS  in  both  military  and 
commercial  markets  are  making  more  and  more 
of  their  own  small  components.  Reason:  They 
need  better  electrical  characteristics  plus  relia¬ 
bility  in  quantities  often  too  small  for  component 
manufacturers  to  produce  at  a  low  unit  cost. 
Plant  visits  reveal  that  such  specially  made  units 
include  capacitors,  wire-wound  resistors  and 
transformers.  Meanwhile,  GE  disclosed  that  it 
is  undertaking  a  two-year  million-dollar  effort, 
including  an  addition  to  its  Columbia,  S.  C.  plant, 
to  produce  a  new  family  of  capacitors  for  missile 
use  that  will  have  a  failure  rate  of  only  one  in 
100,000.  Current  failure  rate  is  about  one  in  1,000, 

MIDAS  SATELLITE  will  have  infrared  detectors  to 
detect  rockets  or  missiles  at  takeoff,  says  Herbert 
York,  Pentagon  director  of  research  and  engi¬ 
neering.  DOD  feels  that  this  would  be  an  im¬ 
provement  over  ground-based  detection  system. 
York  also  said  DOD  is  breaking  down  systems 
approach  to  military  space  programs,  separating 
booster  work  from  payload  development.  Such 
separation  gives  greater  recognition  to  the  work 
of  electronics  companies.  Idea  is  to  package 
what’s  best  from  electronics  point  of  view  and 
still  get  better  integration  with  booster  program. 

Thermoelectric  generators  hold  great  promise  as  primary 
sources  of  potcer  for  aircraft  and  rockets  of  the  future. 
This  statement  uas  not  news  when  it  was  made  recently 
to  ELECTRD^ICS.  But  what  was  noteworthy  was  the 
fact  that  it  came  from  a  top  engineer  with  an  aircraft 
company  who  said  his  firm  is  pushing  an  R&D  program. 

TRANSISTORIZED  SONAR  TRAINING  AID  devel¬ 
oped  by  ITT  Laboratories  teaches  Navy  sonar 
trainees  to  distinguish  submarines  from  false 
targets.  It  reproduces  exactly  the  echoes  from 
different  underwater  objects.  Gear  records  sonar 
searches  by  pulse  amplitude  modulation  (pam) 
time  division,  f-m  frequency  division  and  a-m 
frequency  division  multiplexing  onto  14-track 
magnetic  tape.  Stored  data  may  be  played  back 
on  10  trainee-operated  sets,  each  monitored  by 
an  instructor  at  master  con.sole.  Equipment  was 
produced  under  a  $1.5-million  contract  from 
Naval  Training  Devices  Center,  Port  Washington, 
N.  Y.,  and  has  been  installed  at  Key  We.st,  Fla., 
and  San  Diego,  Calif.,  Navy  training  stations. 

Minuteman  guidance  system  is  said  by  one  source  to 
involve  8.000  semiconductor  diodes  in  the  bird  itself, 
25.000  in  ground-based  gear. 

NAVY  THERMOELECTRIC  EXPERIMENTS  will 
be  carried  out  with  a  new  three-purpose  device 
to  be  built  by  Westinghouse  for  BuShips.  A 
thermoelectric  air  conditioner,  space  heater  and 
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refrigerator-freezer  will  be  combined  into  one 
system.  Purpose:  to  test  the  suitability  of 
thermoelectricity  for  shipboard  air  conditioning 
and  refrigeration.  System’s  three  components 
will  be  built  up  of  identical  thermoelectric  ele¬ 
ments,  or  modules;  these  can  be  individually 
removed  and  replaced,  and  can  serve  as  building 
blocks  for  a  larger  system.  Westinghouse  re¬ 
search  v-p  S.  W.  Herwald  says  the  Navy  contract 
is  “indicative  of  the  rapid  progress  now  being 
made  in  the  whole  broad  field  of  thermoelec¬ 
tricity,  both  for  refrigeration  and  for  electric 
power  generation.’’ 

Nearly  190  presentations  hare  been  scheduled  for  60  ses¬ 
sions  of  the  I4th  and  biggest  Annual  Instrument-Auto¬ 
mation  Conference  and  Exhibit  of  the  Instrument  So¬ 
ciety  of  America  in  Chicago.  Sept.  21-25. 

ELECTRONIC  CONTROLS  for  machine  tools  are 
already  important  in  the  planning  of  European 
industry  (Electronics,  p  13,  Oct.  31,  ’58).  Now 
comes  word  that  Britain’s  EMI  Electronics,  one 
of  many  firms  in  the  growing  market,  this  fall 
is  taking  a  25-ft  trailer  fitted  out  as  a  modern 
workshop  to  France,  Belgium,  Holland,  West 
Germany,  Switzerland  and  Italy,  and  hopes  to 
take  it  to  Moscow  next  year.  Exhibit  includes  a 
Kearney  and  Trecker  milling  machine  which  can, 
with  punched  tapes,  produce  items  from  a  two- 
dimensional  template  to  a  three-dimensional  die. 
Meanwhile,  Britain’s  Board  of  Trade  released 
figures  that  indicate  British  automation  progress: 
Deliveries  by  makers  of  instruments  and  indus¬ 
trial  control  gear  increa.sed  9  percent  between 
1956  and  1958.  In  the  first  five  months  of  1959 
deliveries  of  control  equipment,  including  com¬ 
puters,  were  up  5  percent  over  the  previous  year. 

Third  International  Conference  on  Medical  Electronics 
is  being  planned  for  late  next  year  in  London  by  the 
British  Institution  of  Electrical  Engineers.  Exhibition 
is  planned  simultaneously. 

SAGE-CONTROLLED  AIR  TRAFFIC  is  under 
study  by  The  Mitre  Corp.,  air  defense  engineering 
systems  adviser.  Idea  is  that  Sage  centers  might 
be  used  simultaneously  for  military  purposes  and 
in  civilian  air  traffic  control,  saving  the  cost  of  an 
entirely  separate  system.  Technical  feasibility 
of  using  CHARM  (CAA  High  Altitude  Remote 
Monitors)  will  soon  be  reported  to  government 
agencies.  Second  phase,  dubbed  Project  SATIN 
(Sage  Air  Traffic  Integration),  used  New  England 
experimental  Sage  facilities  for  evaluation  of 
air  traffic  control  application.  Meanwhile,  Mitre’s 
Boston  area  facilities  are  being  augmented  with 
an  IBM  7090  and  a  solid-state  experimental  Sage 
computer. 
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SILICONE  NEWS  from  Dow  Corning 


As  Environments  Grow  Tougher 


SILASTIC  RTV 


Supplies  Both 
Physical  and 
Electrical  Protection 


The  ideal  encapsulating  material  should  prevent  mechanical  damage  to 
sub-assemblies  and  at  the  same  time  improve  electrical  properties.  It 
should  retain  these  protective  qualities  in  all  operating  environments  and 
put  no  stress  on  delicate  parts.  Just  such  a  material  is  Silastic*®  RTV, 
the  Dow  Corning  silicone  rubber  that  vulcanizes  at  room  temperature. 

Take  the  case  of  the  Radio  Sondes  manufactured  by  the  General  Instrument 
Corporation,  Newark,  N.J.  The.se  meteorological  instruments  linked  to 
integral  transmitters  are  designed  to  he  launched  from  aircraft  at  altitudes 
up  to  6(),()U0  feet  and  speeds  up  to  565  knots.  This  means  reduced  air 
pressure  and  a  definite  hazard  of  arcing  and  corona  due  to  the  high 
potentials  involved.  It  also  means  slipstream  shock  and  vibration  at  launch. 

As  shown  in  the  photos,  critical  areas  of  these  Radio  Sondes  are  encapsu¬ 
lated  with  Silastic  RTV,  applied  with  a  calking  gun  into  reusable  retainer 
rings.  By  encapsulating  the  most  vulnerable  areas  with  Sila.stic  RTV, 
excellent  protection  is  achieved  with  no  degradation  of  power  factor. 


Silastic  RTV  is  easy  to  apply,  has  good 
dielectric  and  physical  properties,  and 
resists  moisture,  arcing,  corona,  and  ozone. 
Rapidly  changing  ambients  will  not  cause 
Silastic  RTV  to  put  excessive  stress  on 
fragile  parts  ...  it  remains  resilient  and 
soaks  up  shock.  Silastic  RTV  is  available 
in  different  consistencies,  set-up  time  can 
be  varied  from  minutes  to  hours,  depending 
upon  the  RTV  system. 

Typical  Properties  of  Silastic  RTV 

*  Temperature  range  .  .(—70  to  260  C)  —100  to  500  F 

*  Dielectric  strength,  volts  mil .  300  to  500 

*  Surface  resistivity  at  50%  relative 

humidity,  ohms . . .  2.8x10'* 

*  Dielectric  constant,  10^  cycles  per  second  _ 2.96 

*  Dissipation  factor,  10^  cycles  per  second  ...  0.003 

*  Moisture  absorption  after  7  days  at 

room  temperature,  %  .  to  -  5 


Your  nearest  Dow  Corning  office  is  the 
number  one  source  for  information 
and  technical  service  on  silicones. 
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have  very  short  pump-dovvn  times. 

Silicone  fluids  produce  vacua  in  the  range  of  lO"*'’  to  10"’ 
mm.  of  mercury,  are  chemically  inert,  non-corrosive,  non¬ 
toxic,  free  from  impurities. 

Shown  are  vacuum  pump  jet  assemblies  that  were  tested 
to  breakdown  on  various  pump  fluids.  The  pump  operating 
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A  ..silicones  provide  required  service 


Solventless  Resin  For  Top  Heat  Stability 

When  you  need  a  rigid  potting  or  encapsulating  material, 
make  sure  the  resin  you  choose  is  one  that  will  keep  its 
properties  under  adverse  conditions.  Dow  Gtrning  solvent¬ 
less  silicone  resins  will  withstand  temperatures  above  260  C 
(500  F).  With  no  solvent  to  evaporate,  they  set  up  to  a 
continuous  buhhie-free  mass.  The  capacitor  in  the  picture 
is  a  good  example.  After  potting  with  one  of  these  thermo¬ 
set  materials,  it  was  sawed  in  half  .  .  .  notice  the  excellent 
void-free  fill  between  plates.  Solventless  silicone  resins 
form  clear,  tough  solids;  they  accept  a  variety  of  fillers. 
Catalyzed  pot  life  is  over  6  months. 

CIRCLE  NO.  248  READER  SERVICE  CARD 

Highly  Stable  Diffusion  Pump  Fluids 

Dow  Corning  silicone  diffusion  pump  fluids  resist  oxidation 
even  when  exposed  to  air  at  operatinf'  temperaturex.  They 
won’t  decompose  into  gums  and  tars  .  .  .  can  be  cycled 
countless  times.  Thev  recover  far  faster  than  oroanics  and 


A  Varnish  With  Greater  Heat -Resistance 

Dow  Corning  997  Varnish  permits  operation  at  temper¬ 
atures  up  to  250  C  ,  .  .  gives  electronic  and  electrical 
equipment  protection  against  overloads,  moisture,  many 
chemicals,  corrosive  atmospheres  and  other  hazards. 

The  unit  pictured  is  a  servo  motor  that  actuates  controls 
in  aircraft  automatic  pilots.  Insulated  throughout  with 
high  temperature  materials,  and  dipped  in  997  Varnish, 
such  mt)tors  have  proven  much  more  reliable  operation  in 
United  Airlines  planes  .  .  .  running  as  long  as  5  years 
without  need  for  repla<  ement.  as  against  scheduled  replace¬ 
ment  after  lOtKI  hours  for  Class  A  insulated  motors. 
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on  Dow  Corning  fluids  still  had  not  broken  down  after 
l.KK)  cycles,  with  exposure  to  air  between  cycles! 
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COMPLETE  LIME 
+  FAST  SERVICE 

=  HIPERSIL  CORES 

Westinghouse  stocks  all  types 
and  sizes  of  Hipersil  cores  in  three 
locations  to  serve  you  better 

COMPLETE  LINE  includes  the 
new  El  A,  RS-217  standard  sizes. 

•  Type  C:  12,4,2  and  1  mil  sizes, 
in  single-  and  3-phase,  from 

a  fraction  of  an  ounce  to 
300  pounds. 

•  Ring  Cores:  with  new 
polyclad  treatment — assure 
best  magnetic  performance  of 
any  Epoxy  resin-coated  core 
ready  to  receive  windings. 

•  Special  Cores:  to  any 
specification  and  shape 
requirement — rectangular, 
triangular  and  others. 

FAST  SERVICE  is  assured  by 
complete  stocks  at  Greenville, 
Pa.;  Boston,  Mass.;  and 
Los  Angeles,  Calif. 

Performance  of  Hipersil®  cores 
in  “iron-core”  components  is 
guaranteed  to  meet  or  exceed 
specifications. 

For  more  facts,  write  for  Price 
List  44-520  and  Descriptive 
Bulletin  44-550  to  Westinghouse 
Electric  Corporation,  P.O.  Box 
868,  Pittsburgh  30,  Pa.  j.70920 
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WASHINGTON  OUTLOOK 

WASHINGTON — The  electronics  industry  has  won  the  first  round  in  its 
battle  against  the  aircraft  industry’s  petition  to  the  Labor  Dept,  that  all 
electronics  companies  with  missile  aaid  plane  contracts  be  required  to  pay 
]  the  same  Walsh-Healey  Act  minimum  wage  as  the  aircraft  makers. 

In  an  upcoming  survey  of  wages  paid  in  aircraft  and  missile  plants, 

;  the  Labor  Department  has  decided  to  exclude  producers  of  airborne  and 
ground  electronic  equipment  designed  for  planes  and  missiles.  But  the 
I  survey  will  cover  electronics  companies  which  a.ssemble  missiles,  build 
!  missile  airframes  and  produce  missile  nose  cones.  Among  such  firms  are 
Sperry,  Hughes,  Raytheon,  Philco,  GE  and  Avco.  Labor  Dept,  officials 
stress  that  inclusion  of  such  companies  in  the  survey  doesn’t  mean  elec¬ 
tronics  firms  with  prime  contracts  for  missile  end-items  will  be  covered 
:  by  the  same  Walsh-Healey  minimum  wage  as  the  aircraft  industry. 

The  survey  will  be  made  under  the  aircraft  unions’  plea  to  boost  the 
industry’s  nine-year-old  $1.05  minimum  pay  rate.  The  unions  and  the 
Aerospace  Industries  Assn,  had  petitioned  the  department  to  include  all 
electronics  companies  in  missile  and  aircraft  production  in  the  survey. 

Electronics  Industries  Assn.,  in  opposing  the  AlA  and  aircraft  unions, 

!  petition,  claimed  a  wage  differential  of  at  least  50  cents  between  elec¬ 
tronics  plants  and  the  higher-wage  aircraft  industry.  The  estimate 
!  included  all  types  of  electronics  manufacturing.  EIA  conceded  that  the 
same  differential  does  not  prevail  when  nondefense  electronics  workers 
are  excluded,  argued  that  a  “substantial  wage  differential”  nevertheless 
exists  between  the  tw'o  industries. 

•  A  separate  Walsh-Healey  minimum  wage  determination — the  first 
one  ever — for  the  electronics  industry  as  a  whole  will  be  considered 
in  the  near  future.  If  electronics  companies  with  prime  contracts 
for  missile  end-items  eventually  escape  Walsh-Healey  coverage 
under  the  aircraft  industry’s  w’age  rate,  they  will  be  covered  by  this 
survey. 

It  will  be  at  least  another  year  before  the  missile  wage  rate  issue 
is  settled.  The  wage  surv-ey,  which  will  begin  shortly,  must  be 
followed  by  a  public  hearing  at  which  AlA,  EIA  and  the  industries* 
unions  will  be  heard  prior  to  the  final  official  decision. 

Meanw'hile,  the  Labor  Dept,  is  planning  to  meet  with  industry 
and  union  officials  next  month  to  discuss  the  mjikeup  of  the  ques¬ 
tionnaire  to  be  sent  to  plants  in  the  aircraft-missile  wage  sui'vey. 

•  Washington  is  making  a  reassessment  of  the  ambitious  space  explo¬ 
ration  plans  set  up  by  NASA  during  its  first  year  of  existence.  The 
purpo.se  is  to  scale  down  the  plans  in  view’  of  what  NASA  adminis¬ 
trator  T.  Keith  Glennan  calls  “a  full  i-ealization  of  the  complexity 
of  the  technological  problems  facing  us.”  The  result  is  an  indefinite 
postponement  of  the  some  30  percent  of  the  space-launching  attempts 
scheduled  for  the  year — notably  interplanetary  probes. 

From  here  on,  the  space  agency  will  stress  lunar  probes.  Glennan 
says  NASA  has  “learned  that  we  are  not  nearly  as  far  advanced  in 
space  technology  as  we  had  thought  or  hoped.”  The  ratio  of  successful 
launches  to  unsuccessful  ones  has  not  improved  much  in  the  past 
year. 

Major  problem  of  the  space  explorers  is  still  reliability.  NASA 
is  especially  concerned  about  shortcomings  in  guidance,  thrust 
control,  telemetry  and  sensors  of  all  types,  will  push  hard  on  research 
in  these  fields. 
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OHMITE 

RHEOSTATS 

WITH  SPECIAL  FEATURES 

solve  many  difficult  control  problems 

Ohmite  offers  not  only  industry’s  most  complete  line  of 
standard  rheostats  but  also  rheostats  with  a  wide  variety 
of  special  features.  Illustrated  are  only  a  few.  All  have 
the  distinctive  Ohmite  design  features:  smoothly  gliding 
metal-graphite  brush;  all-ceramic  construction;  insu¬ 
lated  shaft  and  mounting;  windings  permanently  locked 
in  place  by  vitreous  enamel.  You  will  find  the  special 
rheostat  feature  you  need  in  the  dependable  Ohmite  line. 


Two  group]  of  four  Ohmite  toper-wound  rheostats 
mounted  in  tandem,  conti  oiled  by  a  single  knob 
through  o  chain  dri^e. 


-'-Vh 


Ohmlle  rhoostota  cats  b«  esoentad  wMi 
'we,  three,  or  More  in  tendete  Ht 
eretiew  by  one  knob.  Caeteeb  leeernt 
drcvtft  sttwelteniwiily.  Mkodel  H  end 
Mbdotwre  Model  tubeodoH  I*  tendete 
teve  .icHtei  laoce. 


rbeoclet  edR>  e  wire  feed 
Nsp^od  windbtp. 


Ventlfeted  cofot  prevent  mechenlcel 
htety>  er  bemen  eentetd  with 
xady ‘’Hve**  pertfc 


ede  <it  any  pwielened  patMaaf 
aonisMt  mmi 


Write  on  Company  letterhead  for  Cotolog  58 


©IMIMDT 


Cell  on  Ohmite  for 
APPLICATION 
ENGINEERING  SERVICE 

Sovo  valuable  engineering 
time.  Teom  up  with  Ohmite  to 
solve  your  resistance  problems. 
Ohmite  engineers  ore  resist- 
once  specialists.  They  con 
quickly  analyze  your  needs 
and  recommend  the  correct 
rheostat  to  fit  your  opplicotion. 


Manufacturing  Company 

3AI0  Howard  Street,  Skokie,  Iliineit 


Quality  Components 


RHEOSTATS  RESISTORS  TAP  SWITCHES 
RELAYS  VARIABLE  TRANSFORMERS  DIODES 
TANTALUM  CAPACITORS  R.  F.  CHOKES 
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New  subminiature  switch 


-  '  V 

* 


has  bifurcated  contacts 


".250 

Actual  size 


Now,  for  the  first  time,  bifurcated  contacts  are  available  in  a  sub¬ 
miniature  snap-action  precision  switch.  Two  points  of  contact  pro¬ 
vide  increased  reliability  of  milli-volt,  milli-amp  circuit  control. 
Contacts  are  gold.  Resistance  is  constant  for  the  life  of  the  switch. 
Switches  are  individually  packaged  in  sealed  double  thickness  plastic 
envelopes. 


Enlarged  cut-away 
shows  bifurcated  contacts 


The  12SM4  is  an  addition  to  the  micro  switch  ”SM”  subminiature 
series.  "SM”  switches  are  available  in  260  variations,  with  hundreds 
of  different  actuators  and  enclosures.  For  more  information  on  this 
and  other  small  snap-action  switches,  send  for  Catalog  63. 

Catalogs,  data  sheets  and  application  assistance  are  available  on 
request  from  the  micro  switch  branch  office  near  you.  Consult  the 
Yellow  Pages. 

MICRO  SWITCH...  FREEPORT,  ILLINOIS 
A  division  of  Honeywell 

In  Canada:  Honeyivell  Controls  Limited,  Toronto  17,  Ontario 


fll  Honeywell 

MICRO  SWITCH  Precision  Switches 
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''  f  '  '  FLUOROCARBON  RESINS 
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NUMBER  E-5 

IN  A  SERIES: 

ELECTRICAL 

DESIGN 

Component 
/  Insulation 
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In  the  toughest  environments,  TFE  resins 
offer  the  utmost  in  electrical  insulation 


To  meet  the  stringent  requirements  imposed  on  electrical 
components  in  a  variety  of  industrial  and  defense  uses, 
Teflon  fluorocarbon  resins  offer  an  unmatched  combina¬ 
tion  of  electrical  properties.  In  aircraft  generators,  for  ex¬ 
ample,  where  weight  and  space  savings  are  vital,  insula¬ 
tion  of  TFE  resins  provides  the  high  power  and  low  weight 
necessary  for  extreme  miniaturization.  In  motors  and 
generators  for  use  in  locomotives,  TFE  resins  provide 
superior  resistance  to  arcing,  as  well  as  high  dielectric 
strength  and  excellent  heat  resistance.  In  circuit  breakers, 
interrupting  orifices  made  of  TFE  resins  have  the  neces¬ 
sary  arcing  resistance,  plus  chemical  inertness  and  resist¬ 
ance  to  thermal  shock.  In  capacitors,  films  of  TFE  resins 


offer  excellent  insulation  resistance  even  at  high  ambient 
temperatures,  exceptional  stability  of  capacitance,  and 
permit  savings  in  space  and  weight.  In  computers,  printed 
circuit  laminates  made  ofTEFLON  fluorocarbon  resinsassure 
low  dielectric  losses  over  the  broadest  range  of  frequencies 
and  temperatures. 

On  the  next  three  pages  you  will  find  more  detailed  in¬ 
formation  on  some  of  the  properties  of  Teflon  fluoro¬ 
carbon  resins  and  examples  of  how  these  unusual 
properties  have  been  used  to  meet  the 
most  exacting  design  requirements. 

Teflon  is  Du  Pant's  registered  trademark  for  its  family  of 
fluorocarbon  resins,  including  TFE  (tetrafluoroethylene) 
resins  and  FEP  ( fluorinated  ethylene  propylene)  resins. 
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IN  TRANSFORMERS 


THERMAL  LIFE* 
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TFE  resins  offer  exceptionally  long 
insulation  life  at  high  temperatures 


*Varnished  magnet  wire  insulated 
with  enamel  of  TFE-fluorocarbon  resin 
Alft  NO  57  TEST  PIIOCEDURE 


TEMPERATURE,  “C 


At  their  continuous  service  temperature  of  260°C. 
(500°F.)  the  insulation  life  of  Teflon  TFE  resins  is 
measured  in  years.  The  excellent  heat-aging  character¬ 
istics  of  TFE  resins  are  the  result  of  exceptionally  low 
weight  losses  at  elevated  temperatures.  Thermal-life  tests 
on  magnet  wiretseechart  at  left)  show  that  wire  enameled 
with  TFE  resins  had  the  highest  thermal-stability  rating 
of  all  insulation  types  tested.  TFE  resins  can  withstand 
elevated  temperature  conditions  under  which  other  plas¬ 
tic  and  elastomer  insulations  melt. char  or  disintegrate. 
The  high  thermal  stability  of  TFE  resins  permits  the 
construction  of  miniaturized  components,  with  the  re¬ 
sultant  space  and  weight  savings  that  are  par¬ 
ticularly  important  in  air-borne  applications. 

The  Class  T  transformer  shown  at  left  calls 
for  170°C.  maximum  operating  temperature 
in  an  ambient  of  100°C.  To  meet  this  require¬ 
ment.  layer  insulation  of  Teflon  TFE  resins 
and  magnet  wire  enameled  with  Teflon  TFE 
resins  are  used.  In  addition,  lead  wire  coated 
with  TFE  resins  readily  withstands  the  tem¬ 
peratures  of  encapsulation,  eliminating  costly 
rejects.The  result  isa  reliable  transformer  for  air- 
borne  applications,  small  for  its  power  rating. 


Properties  of  capacitors  using 
dieiectrics  of  TFE  resins 
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IN  CAPACITORS 


TFE  resins  used  as  high-temperature  dielectrics 
provide  outstanding  stability...space,  weight  savings 
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Dielectric  Constant 

(-40°  to  250°C.;  0  to  10,000  me)  2.1 


Temperature  Coefficient  of  Capacitance 
(Parts  'million  °C.;  0-200°C.)  -300 


Dielectric  Absorption 

(%  charge  reappearing  30  sec. 
after  discharge) 


0.02 


Insulation  Resistance  at  100°C.  ^ 

(Megohms  X  microfarads)  100,000 


Films  of  TFE  resins  used  in  capacitors  offer  unsurpassed 
insulation  resistance  at  high  temperatures,  a  low  tem¬ 
perature  coefficient  of  capacitance,  a  very  low  dissipa¬ 
tion  factor  and  outstanding  capacitance  stability  on 
thermal  cycling.  The  dielectric  constant  and  dissipation 
factor  of  a  TEE  resin  remain  virtually  unchanged  over 
the  broadest  operating  ranges  of  temperature  and  fre¬ 
quency  (see  table  at  left).  Further,  high-quality  metalized 
films  and  flexible  films  of  TFE  resins  as  thin  as  Vi  mil 
are  now  available,  permitting  a  high  degree  of  minia¬ 
turization  .  .  .  space  and  weight  savings. 

The  motor  of  a  rotating  anti-collision  landing 
light  for  the  B-52  bomber  required  a  phase- 
shifting  capacitor  (0.65  mfd.  hermetically  sealed), 
with  a  life  of  500  hours  at  -65°F.  followed  by  500 
hours  at  .1(X)°F.  ambient.  Eilms  of  Teflon  TFE. 
resins  replaced  another  high-temperature  dielec¬ 
tric  with  a  resulting  reduction  of  capacity  drift 
from  4  I8‘’J  to  At  no  increase  in  capacitor 
size,  a  25°F.  reduction  in  the  mechanism  operat¬ 
ing  temperature  was  thus  achieved. 


Dissipation  Factor 

(-40°  to  250°C.;  0  to  10,000  me)  .0002 
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TFE  resins  provide  mechenlcal  ruggedness . . . 
maintain  high  dielectric  strength  after  heat  aging 

Extreme  miniaturization  of  aircraft  alternators  and  gen¬ 
erators,  plusexposure  to  vibration  and  high  temperatures, 
makes  high  demands  on  the  insulation  materials  used. 
Slot  liners  of  woven-glass  fabric  coated  with  TFE  resins 
and  magnet  wire  insulated  with  TFE  resins  offer  the 
required  mechanical  ruggedness,  heat  resistance  and 
dielectric  properties  after  heat  aging.  The  chart  at  left 
shows  a  comparison  of  dielectric  strength  vs.  time  aged 
at  250°C.  (482°F.)  for  glass  fabrics  coated  with  TFE 
resins,  against  other  commercially  available  Class  H  in¬ 
sulations.  The  low  friction  surface  of  slot  liners  made 
with  TFE  resins  reduces  rejects  due  to  mechanical  abuse 
of  magnet  wire  in  manufacturing  and  also  reduces  sur¬ 
face  abrasion.  The  same  properties— plus  resistance  to 
chlorinated  cleaning  solvents— are  the  reasons  for  the 
choice  of  Teflon  TFE -fluorocarbon  resins  for  insula¬ 
tion  in  diesel  electric  generators. 

The  high-temperature  aircraft  alternator  stator  at  left 
uses  slot  liners  of  glass  fabric  coated  with  Teflon  TFE 
resins.  Superior  dielectric  and  mechanical  properties  of 
TFE  resins  give  windings  maximum  protection  against 
vibration  and  the  extreme  heat  generated  at  full  load 
and  high  altitudes. 


4  mil  filicone  varniihed  glass  fabric 


3  mil  glass  fabric  caated  with  TFE  resins 


10  mil  silicone  rubber-coated  glass  fabric 


IN  PRINTED  CIRCUITS 


DIELECTRIC  CONSTANT 
AND 

DISSIPATION  FACTOR 


TEFLON  fluorocarbon  resins  provide  exceptionally 
low  attenuation  at  high  frequencies 


Printed  circuit  laminates  of  Teflon  fluorocarbon  resins 
offer  superior  performance  in  applications  where  low 
dielectric  losses  at  high  frequencies  and  high  tempera¬ 
tures  are  essential.  Design  problems  are  considerably 
simplified  by  the  fact  that  the  dielectric  constant  and 
dissipation  factor  do  not  vary  with  frequency  (see  chart 
at  left),  or  with  temperature.  In  fact,  these  electrical 
characteristics  of  TEE  resins  are  essentially  invariant 
from  low  audio  frequencies  to  the  highest  microwave 
frequencies  and  from  below  -KWC  .  to  above  260°C'. 

Additional  design  improvements  are  made  possible 
by  the  use  of  Tefion  FEP-fluortKaEb<in  resin  as  a  bond¬ 
ing  medium.  For  example,  in  a  “strip-line”  circuit  a 
double  sandwich  is  used  to  provide  a  ground  plane  on 
both  sides  of  the  circuit.  The  use  of  EEiP  resin  as  a  bond¬ 
ing  medium  between  the  copper  and  TEE  glass-fabric 
base  laminate  permits  a  two-fold  reduction  of  attenua¬ 
tion  at  .‘'000  me,  plus  much  better  surface-resistivity  and 
moisture-resistance  properties.  Since  TEE 
resins  are  unaffected  by  solder  temperatures. 
printed  circuits  can  be  easily  dip-soldered. 


Whenever  design  specifications  call  for  reduced  size  and 
weight,  high  stability,  broad  operating  ranges  of  frequency, 
operation  at  extremes  of  temperature  or  other  severe 
environmental  conditions,  insulation  of  Teflon  TFE- 
fluorocarbon  resins  is  rapidly  becoming  a  design  stand¬ 
ard.  TFE  resins  offer  an  unmatched  combination  of  high 
dielectric  strength,  exceptional  resistance  to  heat  aging, 
low  power  losses,  resistance  to  arcing,  mechanical  rug¬ 
gedness,  chemical  inertness  and  low-friction  surface.  In 
addition,  a  melt-processable  Teflon  FEP-fluorocarbon 
resin  is  now  available  for  greater  flexibility  of  design. 

The  combination  of  properties  offered  by  Teflon  res¬ 
ins  makes  possible  savings  during  the  manufacture  of 
components,  reduced  inspection  costs,  fewer  rejects,  fewer 


If  you  would  like  further  design  and  end-use  information  about 
Du  Pont  Teflon  resins,  contact  your  supplier  of  Teflon  fluorocarbon 
resins  (listed  in  the  Yellow  Pages  under  "Plastics — Du  Pont”).  For 
any  unanswered  technical  questions  about  these  resins,  write  to: 
E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.),  Advertising  Dept.,  Room 
T-148,  Nemours  Bldg.,  Wilmington  98,  Delaware. 


Teflon  is  Du  Font's  registered  trademark  for  its  family  of 
fluorocarbon  resins,  including  TFE  (tetrafluoroethylene) 
resins  and  FEP  (fluorinated  ethylene  propylene)  resins. 


service  failures  and  lower  maintenance  costs.  The  advan¬ 
tage  of  increased  reliahility  applies  to  all  applications  of 
Teflon  resins  in  electrical  components.  Even  when  am¬ 
bient  conditions  are  not  extreme,  the  non-aging  charac¬ 
teristics  of  Teflon  resins  make  possible  longer  service 
and  storage  life  of  equipment. 


In  Canada:  Du  Pont  of  Canada  Ltd.,  P.O.  Box  660,  Montreal  Quebec. 
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BKUSH-HOI.DER  SLEEVES  of  IfELON  TFb  resins 
provide  superior  arcing  resistance  on  railroad-type 
motor  generators.  Repeated  flashovers,  unavoid¬ 
able  in  railroad  service,  have  little  effect  on  TFE 
resins,  while  former  insulators  blistered.  Protective 
sleeves  also  tend  to  be  self-cleaning.  Easier  han¬ 
dling  of  generators  in  the  shop,  together  with  longer 
service  life  of  each  sleeve  of  7  FE  resin,  has  made 
maintenance  simpler  and  less  costly. 


INTE;RRlPTINf;  ORIEICE.S  in  this  new  2.f0-kv, 
15,0(X)mvaSF6  circuit  breaker  are  made  of  a  Teflon 
TFE-fluorocarbon  resin.  Reasons  for  using  this  ma¬ 
terial  involved  a  unique  combination  of  properties 
offered  by  TFE-fluorocarbon  resins;  they  are  ex¬ 
tremely  resistant  to  arcing;  produce  negligible  gas 
contamination;  have  high  resistance  to  thermal 
shock;  and  are  non-hygroscopic.  iPhoto  couttejy  of 

Wesbnghouse  Electric  Corporation! 


AIRCRAFT  GENERATOR  above  is  designed  to  oper¬ 
ate  continuously  with  winding  temperature  of 
550°F.  for  1,(X)0  hours.  Insulation  of  a  TFE  resin  is 
used  because  it  is  regarded  as  the  only  available 
material  with  the  required  combination  of  prop¬ 
erties:  high  dielectric  strength  in  reasonably  thin 
and  flexible  sections,  heat-aging  resistance  to  the 
thermal  exposures  encountered  and  excellent  chem¬ 
ical  stability.  IPholo  courtesy  of  Jock  4  Hcntz,  Inc. I 


The  preceding  Issues  of  “Engineering  facts  about  TEFLON 
fluorocarbon  resins"  cover  other  aspects  of  electrical  applica¬ 
tions.  They  are  available  by  writing  to  the  address  below  at  left. 
Please  state  the  issues  you  wish  to  receive. 

1.  RF  Properties  3.  High  Temperatures 

2.  Wiring  Reliability  4.  Printing  and  Potting 


TEFLON® 

FLUOROCARBON  RESINS 

U.  S  PAT  Off 

BETTER  THINGS  FOR  BETTER  LIVING  THROUGH  CHEM/STRT 


A  pleasant  surprise: 

IWadt  for  everyday  use 
Wide  range  available 
Modern  techniques 
Flow  production 
Automatic  inspection 
Easy  servicing 


Broadband  mV>Metar  GM  6012 


The  new  concept  of 
electronic  equipment 
manufacture 


Philips  manufacturing  plants  have  been  completely 
retooled  so  as  to  produce  a  new,  wide  range  of  relatively  inexpensive 

electronic  measuring  equipment. 
Each  instrument  is  in  fact  an  electronic  tool  for  everyday  use 
in  factory  or  laboratory:  accurate,  robust  and  reliable, 
easily  serviced  throughout  the  world. 
It  is  not  too  much  to  say  that  Philips  have  applied  a  new  philosophy  to 

the  production  of  this  type  of  equipment. 
For  users  now  benefit  from  the  marriage  of  a  highly  specialised 
knowledge  of  these  instruments  and  their  applications  with  an  unequalled 
experience  in  flow-line  production.  Here  in  faa  is 
another  substantial  contribution  by  Philips  to  industry  and  to  research. 

Dependable  PH  |  LI  PS  tools  IqI 

for  the  electronic  industry 

Sold  and  serviced  by  Philips  Organizations  all  over  the  world 

Furttiar  infonnation  will  gladly  be  supplied  by: 

N.V.  Philips  Glaailampanfabriafcan,  Eindhovan.  th*  Natharlands 


Meaturittg  range:  from  I  mV  (full  scale 
deflection)  in  12  steps  up  to  300  V;  dR  scale 
—  80  dB  up  to  +52  dB  (0  dB  =  I  mW 
into  600  Sl ) 

Frequency  range:  2  c/s  —  I  Mc/s 
Input  impeJance:  4  —  10  MI1//20-I0  pF 
Overall  accuracy  from  20  ch  to  100  kc/t:  2.5®/0; 
elsewhere  S”/# 

Mains  supply;  110-245  V,  40-100  c/s 
Built-in  calibration  voltages 
Amplifier  can  be  used  separately;  gain.  35  dB 
5"  linear  scale  with  mirror  reading 


The  price- a  pleasant  surprise 
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How  to  get  55%  over-all  efficiency  in 
transistorized  6-watt  servo  amplifier 
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HIGH-EFFICIENCY  SERVO 
CIRCUIT  REQUIRES  . . . 

•  no  output  transformer 

•  no  center-tap  motor  winding 
Higher  over-all  efficiency  than  in  a  con¬ 
ventional  Ciass-B  push-pull  amplifier  is 
achieved  in  this  servo  by  use  of  unfiltered 
rectified  a-c  for  current  supply  voltage— 
with  resulting  reduction  in  size,  weight 
and  power  supply  requirements.  This 
higher  efficiency  means  greater  transis¬ 
tor  reliability,  smaller  heat  sink  and/or 
higher  allowable  ambient  temperatures. 
Output  will  remain  sinusoidal  when  am¬ 
plifier  is  overdriven. 


Exclusive  TI  2N1047  intermediate-power  series  now 
gives  you  maximum  design  flexibility  plus  high  effi¬ 
ciency  ...  all  in  a  miniature  package! 

Consider  the  design  flexibility  made  possible  by  the 
exclusive  features  of  this  series. . .  40  watts  dissipation 
at  25°C  case  temperature  . . .  unique  stud  mounting 
for  maximum  thermal  efficiency  . . .  80-  and  120-volt 


BVcex  . . .  15-ohm  Res ...  -  65°C  to  -f  200°C  operating 
and  storage  range  . . .  choice  of  beta  spreads. 

Apply  TI’s  guaranteed  specs  to  your  design  situations 
today.  This  use-proved  series  is  available  off-the-shelf 
—  at  factory  prices  —  in  1-999  quantities  from  your 
nearby  authorized  TI  distributor,  and  in  production 
quantities  from  your  TI  sales  office. 


TI  IN482 


CONTROL  PHASE 
6  WATT.  26  VOLT  uns. 


transformers 


T-1  400  cps.  12-watt  power  transformer  step-down  115  volt  to  68  volt  c.t. 
T-2  400  cps,  65-mw  driver  transformer. Turns  ratio  Nl;  N2;  N3-2: 1;  1 
Primary  Current  ■■  10  ma  d-c.  Primary  Inductance  -  1.5  hy. 


2N1047  2N1048  2N1049  2N1050 

min.  max.  min.  max.  min.  max.  min.  max.  unit 


PARAMETER 


TEST  CONDITIONS 


CATION  NOTES  IM  trii 
iltltrlitf  lint  Mpliliw. 


BVcex  Breakdown  Voltage 

lc=  250  /la  V,j=-I.5v 

BVeio  Breakdown  Voltage 

l(  =  250  /15  lc=0 

Icio  Collector  Cutoff  Current 

Vc,=  30V  lf=0 

h,[  Current  Transfer  Ratio  f 

Vc(=z  lOv  lc=  200ma 

h  Input  Impedance  t 

Vci=  lOv  !•=  8ma 

Res  Saturation  Resiitance  | 

lc=200  ma  l|  =  40ma 

V,|  Base  Voltage  f 

Vce=  I5v  lc=  SOOma 

mataly  2%  duty  cycia)  i>  utilizad.  Thut,  tha  unit  can  ba  tattad  undar  mazimum  currant  conditiani  without  a  iignificant  inertasa  in 
junction  tamparatura,  avan  though  no  haat  link  it  usad.  Tha  paramatar  valuai  obtainad  in  this  manntr  ara  particularly  partinant 
tor  twitching  circuit  daiign  and,  in  ganaral,  indicata  tha  trua  capabilitiai  of  tha  davica. 


garmnnium  and  nlllcon  trnnnintors 
silicon  diodas  and  ractiflars 
BwtTlonw  solid  tnntslum  capacitors 
pracislon  carbon  film  rasistors 
imttitm  silicon  rasistors 


Texas 


Instrum  ENTS 


INCORPORATED 


SEMICONDUCTOR-COMPONENTS  DIVISION 
^  13500  N.  CENTRAL  EXPRESSWAY 

POST  OFFICE  BOX  312 


DALLAS,  TEXAS 


FINANCIAL  ROUNDUP 

Mass.,  N.  J.  Companies  Merge 


Merger  between  Robinson  Tech¬ 
nical  Products,  Teterboro,  N.  J., 
and  Hijrh  Vacuum  Equipment 
Corp,.  Hingham,  Mass.,  has  been 
announced.  Robinson  has  ac¬ 
quired  all  outstanding  shares  of 
HVEC  through  an  exchange  of 
stock.  The  Massachusetts  com¬ 
pany  will  be  operated  as  a  wholly- 
owned  subsidiary  of  the  New  Jer¬ 
sey  firm  and  all  assets  will  be 
retained.  Robinson  manufactures 
metal  mesh  vibration  mountings 
for  electronic  equipment  as  a  pro¬ 
prietary  product  and  holds  several 
contracts  with  major  manufac¬ 
turers  for  this  aspect  of  reliabil¬ 
ity.  HVEC  manufactures  high- 
vacuaim  furnaces  and  associated 
equipment  including  electron  beam 
welders,  metallizers  and  vacuum 
pumps. 

•  Telectro  Industries  Corp., 
Long  Island  City,  N.  Y.,  and  its 
wholly-owned  subsidiary,  Telec- 
trosonic  Corp.,  report  combined 
sales  rise  of  70  percent  for  the 
first  six  months  of  this  year  as 
compared  with  the  same  period  of 
1958.  Volume  for  the  two  com¬ 
panies  totaled  about  $2,027,000  as 
compared  with  $1,290,000. 

•  Ling-.\ltec  Electronics,  Inc., 
Culver  City,  Calif.,  announces  ac¬ 
quisition  of  all  the  outstanding 
stock  of  Continental  Electronics 
Manufacturing  Corp.,  Dallas,  Tex. 
Purchase  price  was  $:?.(}O0,OOO,  of 
which  $.‘{,250,000  was  in  cash,  with 
the  remainder  consisting  of  10,000 
shares  of  Ling-Altec  common 
stock  and  $125,000  in  5-percent 
notes.  Ling-Altec  officials  say  the 
acquisition  will  add  about  $8  mil¬ 
lion  to  their  consolidated  sales 
volume  for  the  remainder  of  the 
current  year.  Continental  makes 
high-power  transmission  gear. 

•  Hewlett  -  Packard  Co.,  Palo 
Alto,  Calif.,  announces  acquisition 
of  all  of  the  outstanding  stock  of 
Roonton  Radio  Corp.,  Boonton, 
N.  J.  Terms  of  the  arrangement 
call  for  transfer  of  H-P  stock  foj- 
Boonton  stock.  Boonton  Radio  em¬ 
ploys  about  150  persons  and  has 


an  annual  sales  volume  of  $2.5 
million.  The  firm  manufactures 
signal  generators  and  similar  in¬ 
struments.  No  personnel  or  man¬ 
agement  changes  are  contemplated 
for  the  New  Jersey  firm. 

•  Popularity  poll  by  New  York 
Stock  Exchange  shows  that  among 
the  fifty  most-wanted  stocks  for 
monthly  investment  plan  members, 
11  are  stocks  of  electronics  firms. 
Highest  of  these  (in  the  number 
two  spot)  IS  General  Electric,  with 
Sperry  Rand  following  in.  sixth 
place.  Eighth  place  is  held  by 
AT&T,  followed  by  RCA  in  ninth 
place.  General  Telephone  &  Elec¬ 
tric  runs  16th,  General  Dynamics 
17th.  The  27th  spot  is  held  by 
Westinghonse,  41st  by  ITT,  45th 
by  Texas  Instruments,  and  46th 
by  Raytheon. 

25  MOST  ACTIVE  STOCKS 

WEEK  ENDING  AUGUST  28 
SHARES 


(IN  lOO's) 

HIGH 

LOW 

CLOSE 

Univ  CERtrol 

974 

194h 

17% 

18% 

lEtl  Tel  tl  Tel 

885 

34% 

32% 

33% 

Cen  OyRemics 

751 

50% 

46 

50% 

Avco  Cory 

598 

13% 

13% 

13% 

Syerry  Rind 

573 

23% 

23 

23 

El-Trenics 

462 

1% 

1% 

1% 

Raytheon 

437 

48% 

45% 

48% 

Cen  Tel  t  Elec 

406 

73% 

72% 

72% 

Gen  Electric 

384 

82>>i 

79% 

82% 

Elec  t  Mus  Ind 

316 

7% 

6% 

7 

Tens  Inst 

286 

142% 

133% 

14212 

RCA 

269 

62% 

61% 

62% 

Zenith 

259 

109 

100% 

IO8I4 

Admiral 

255 

21% 

191/a 

201,2 

Gen  Transistor 

222 

361/2 

33% 

36 

Barnes  Eng 

187 

28% 

2314 

27% 

Philco  Corp 

184 

25% 

22% 

2514 

Ampea 

180 

83>4 

8OV2 

82% 

Cons  Elec  Ind 

166 

50 

44% 

50 

Victoreen 

164 

15% 

14U 

15% 

Emerson 

162 

15% 

14% 

15% 

Inti  Bus  Mach 

151 

428 

422 

424 

tear 

147 

15l.'» 

14% 

14% 

Bechman  Instr 

141 

57 

531/2 

56% 

Cons  Electrodnmcs  113 

39U 

371b 

391s 

The  above  figuies  represent  sales  of  elecuooks 
stocks  on  the  New  York  and  American  Stock 
Exchanges.  Listings  are  prepared  exclusively  for 
Electronics  by  Ira  Haupt  &  Co. 


NEW  PUBLIC  ISSUES 

Mo.  of 
Shjffs 

Issues 

Price 

Acme  Missiles 

150,000 

6 

Electro-Sonic  Labs 

100,000 

3 

Electronic  Data  Process. 

17,000 

10 

Entron  Inc. 

200,000 

5 

tfavco  Electronic  Ind. 

142,800 

2 

STOCK  PRICE  AVERAGES 

(Standard  81  Poor's)  Aug.  26 

July  29 

Change  From 

1959 

1959  One  Year  Ago 

Electronic  mfrs.  89,05 

98.56 

-♦■54  6% 

Radio  &  tv  mfrs.  108.67 

116.42 

-1-104.1% 

Broadcasters  97.41 

103.36 

-♦■44.5'’. 

DEECO 
DELIVERI 

Tl  SEMICONDI 
0FFTHE-: 

AT 

FACTORY  PRMXS  J 


FOR  FAST,  SAME-DAY 
SHIPMENT  of  TI  semi¬ 
conductors,  call  DEECO, 
your  authorized  TI  Dis¬ 
tributor.  The  following  are 
available  in  1-999  quanti¬ 
ties: 

Silicon  Transistors 
Germanium  Transistors 
Silicon  Diodes  and 
Rectifiers 

Carbon  Film  Resistors 
sensistor  Silicon 
Resistors:  1-499 
faw-TI-cap  Tantalum 
Capacitors:  1-99 

FOR  MAXIMUM  RELI¬ 
ABILITY,  specify  Texas 
Instruments  semiconduc¬ 
tors— USE  PROVED  by 
thousands  —  GUARAN¬ 
TEED  for  one  full  year 
by  TI. 
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ELECTROLUMINESCENCE 


In  space  things  are  either  black  or  light. 

This  almost  total  absence  of  degrees  of  intensity 
between  light  and  black  presents  unique  problems 
in  illumination.  Electroluminescence  techniques  ap¬ 
plied  in  the  initial  systems  considerations— of  both 
space  and  airborne  vehicles— are  being  studied.  The 
resulting  hardware  represents  significant  develop¬ 
ments  in  a  new  field. 

A  larger  staff  is  being  organized  to  augment  existing 
personnel  and  facilities.  Senior  and  junior  staff  posi¬ 
tions  are  open  for  scientists  and  engineers  who  have 
experience  in  the  areas  listed  on  the  right. 


HUGHES 


Ol999.  HUGHES  AmCSAFT  COMPANY 


Optics 

Light  Transmission 
Basic  Phosphor  Chemistry 
Electroluminescent  Panels 
Insulating  Materials 
Human  Factors  Engineeriuj 
Thin  Dielectric  Formulation 
Electrical  Measurements  and  Evaluation 

Graduate  scientists  and  engineers  with 
applicable  backgrounds  are  invited 
to  submit  a  resume  to : 

Mr.  R.  A.  Martin,  Siipervi.'sitr 
Professional  Placement  Staff 

HUGHES  RESEARCH  AND  DEVELOPMENT  LABORATORIES 

Culver  City  tiO,  California 
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ALKYD 

MAKES  POSSIBLE 
SMALLER  TV 
AUTOMATIC 
TUNER 
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Reliability  of  Alkyds  permits 
miniaturization  and  improved  performance 


Automatic  tuning  for  television  that  eliminates 
troublesome  manual  fine  tuning  has  been  achieved 
by  Standard  Coil  Products  in  its  new  0(1-4200 
Automatic  Tuner  and  Station  Selector. 

PLASKON  Alkyd  figured  prominently  in  this  de¬ 
velopment  due  to  these  unusual  electrical  qualities: 

■  Dielectric  stability  of  tuner  segments  molded  from 
PLASKON  Alkyd  gives  a  new  high  in  VHP  per¬ 
formance  by  reducing  oscillator  frequency  drift. 

■  Changes  in  dielectric  constant  due  to  time  and 
elevated  temperatures  are  minimized. 

■  Dimensional  stability  of  Alkyd  maintains  circuit 
constants.  This  prevents  change  in  relationship  be¬ 
tween  coils,  contacts  and  other  circuit  elements— 
thus  stabilizing  circuit  capacitance. 


PLASKON  Alkyd  aided  the  molder  Wilcox  Plastics, 
with  these  outstanding  molding  properties: 

■  Rapid  molding  cycles  at  low  molding  pressure 
permits  mass  production  of  intricate  pieces. 

■  Uniformity  of  this  Alkyd  molding  material  pro¬ 
vides  unvarying  precision  of  each  molded  part. 

■  The  high  mechanical  strength  of  PLASKON 
Alkyd  molded  parts  helps  to  accelerate  separate 
staking  operation  for  insertion  of  small  contacts. 
PLASKON  Alkyd  is  outstanding  for  the  qualities 
most  necessary  in  molded  parts  for  electronic  and 
electrical  applications.  Competent  Plaskon  repre¬ 
sentatives  will  be  glad  to  discuss  material  recom¬ 
mendations  and  fabricating  techniques  to  fit  your 
performance  requirements. 


PLASTICS  AND  COAL  CHEMICALS  DIVISION 

40  Rector  Street,  New  York  6,  N.  Y. 

Bas/c  to  America’s  Progress 
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And  here's  how  you 
can  release  the  brakes 
on  your  career. 

DOUGLAS  AIRCRAFT  COMPANY 
MISSILES  AND  SPACE  SYSTEMS 

has  immediate  openings 
in  the  following  fields— 

Electrical  and  Electronics: 

Control  System  Analysis  4  Design 

Antenna  &  Radome  Design 

Radar  System  Analysis  and  Design 

Instrumentation 

Equipment  Installation 

Test  Procedures 

Logic  Design 

Power  System  Design 

Mechanical  Engineering  — 

Analysis  and  Design  of  the  following; 
Servo  Units 

Hydraulic  Power  Systems 
Air  Conditioning  Systems 
Missile  Launcher  Systems 
Propulsion  Units  and  Systems 
Auxiliary  Power  Supplies 

Aeronautical  Engineering: 

Aerodynamic  Design 
Advanced  Aerodynamic  Study 
Aerodynamic  Heating 
Structural  Analysis 
Strength  Testing 
Dynamic  Analysis  of  Flutter 
and  Vibration 
Aeroelasticity 

Design  of  Complex  Structure 
Trajectory  Analysis 
Space  Mechanics 
Welding 
Metallurgy 

Physics  and  Mathematics: 

Experimental  Thermodynamics 
General  Advanced  Analysis  in 
all  fields 

Computer  Application  Analysis 
Computer  Programming  and 
Analysis 

Mathematical  Analysis 

For  full  information 
write  to: 

Mr.  C.  C.  LaVene 
Box  F-62U 

Douglas  Aircraft  Company,  Inc. 
Santa  Monica,  Calif. 


Sources  —  1 956:  Dept,  of  Commerce 

1957-1959:  EieaRONICS  Estimates 


Test-Instrument  Sales  Growing 


Small  legion  of  new  product  de¬ 
velopers  and  investigators  are  cur¬ 
rently  busy  studying  the  market 
for  electronic  test  instruments. 
Jlea.son ;  the  rapid  rate  at  which  the 
test-instrument  business  is  growing 
and  resulting  profit  opportunities. 

Test-instrument  sales  have  been 
rising  at  an  average  rate  of  better 
than  20  percent  .since  195G.  By  end 
of  sales  are  expected  to  total 

some  $:>00  million,  compared  with 
about  .$210  million  in  and  .$210 
million  in  1957. 

Figures  for  1957-1959  are  rough 
estimates,  based  on  opinions  of 
leading  manufacturers  and  esti¬ 
mates  of  trade  groups. 

Department  of  Commerce  survey 
of  electronic  instruments  in  195<) 
di.sclosed  that  sales  of  general-pur¬ 
pose  electronic  test  instruments 
were  running  at  rate  of  $1(50  mil¬ 
lion  annually. 

Items  included  in  the  estimates 
are  general-purpose  instruments 
for  testing  and  measuring  elec¬ 
tronic  properties,  sold  to  both  mili¬ 
tary  and  nonmilitary  u.sers.  For 
example,  radio-frequency  signal 
generators,  audio  oscillators  and 
cathode-ray  o.scilloscopes  are  in¬ 
cluded.  Klectrical  quantity-  and 
characteristic  -  measuring  instru¬ 
ments  like  panel  voltmeters,  am¬ 
meters  and  megohmeters  are 
excluded.  Special-purpose  test 
equipment,  designed  solely  for  use 


in  one  system,  are  excluded. 

Main  factors  behind  the  growth 
of  test  equipment  sales,  according 
to  the  Scientific  Apparatus  Man¬ 
ufacturers  Association,  are  the 
steadily  rising  levels  of  research 
and  development  spending  and  the 
increasing  importance  of  electron¬ 
ics  in  the  military  fields. 


•  (leneral  Transistor  adds  its 
voice  to  those  manufacturers  who 
are  saying  that  19.59  semiconduc¬ 
tor  sales  will  be  much  higher  than 
many  expect.  Herman  Fialkov,  GT 
president,  looks  for  a  minimum 
semiconductor  sales  total  this  year 
of  $.‘1.50  million.  But,  he  thinks 
chances  are  good  that  sales  will 
hit  $100  million. 

Transistor  share  of  1959  semi¬ 
conductor  business  will  be  about 
$200  million,  estimates  .Jerome 
Fishel,  GT’s  vice  president  of  mar¬ 
keting.  He  looks  for  an  increase 
of  155-10  percent  in  19G0. 

FIGURES  OF  THE  WEEK 


LATEST  WEEKLY  PRODUCTION  FIGURES 


(Source:  EIA) 

Aug.  21, 
1959 

July  24, 
1959  I 

Change  From 
5ne  Year  Ago 

Television  sets 

138,758 

98,447 

+  6.28'”. 

Radio  sets,  total 

27-1,526 

240,644 

-4.23'’'« 

Auto  sets 

83,0-11 

77,827 

+  2,56'. 

LATEST  MONTHLY  SALES 

TOTALS 

(Add  000> 

June 

May 

Cbange  From 

1959 

1959 

One  Year  Ago 

Rec.  tubes,  value 

$33,099 

$25,904 

+  5.2b°i 

Rec.  tubes,  units 

37,421 

30,612 

+  3.17% 

Pic.  tubes,  value 

$15,137 

$12,746 

+  6.57% 

Pic.  tubes,  units 

767 

667 

+  5,61'.i> 
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The  earth's  atmosphere,  one  of  the  biggest  obstacles  to  getting  into  outer 
space,  can  be  one  of  our  biggest  assets  coming  back.  At  Douglas  we  are 
investigating  how  we  can  use  its  braking  effects  on  rockets  returning  from 
deep  space  trips  at  far  faster  than  ICBM  speeds.  Success  will  allow  us  to 
increase  payloads  by  reducing  the  weight  of  soft  landing  systems.  This 
technique  also  will  aid  us  in  pinpointing  landing  areas.  Current  reports  show 
real  progress.  Douglas  is  engaged  in  intensive  research  on  every  aspect  of 
space  planning,  from  environmental  conditions  on  other  planets  to  the 
destroyer-sized  space  ships  necessary  to  get  there.  We  invite  qualified 
engineers  and  scientists  to  join  us.  Some  of  our  immediate  needs  are 
listed  in  the  column  on  the  facing  page.  Please  read  it. 

Arthur  Shef,  Chief,  Advanced  Design  Section,  Missiles  and  Space  Sys¬ 
tems,  irons  out  a  problem  with  Arthur  E.  Raymond,  AQ 

Senior  Engineering  Vice  President  of  vwwwLMO 


MISSILE  SYSTEMS  ■  SPACE  SYSTEMS  ■  MILITARY  AIRCRAFT  ■  JETLINERS  ■  CARGO  TRANSPORTS  ■  AIRCOMB  ■  GROUND-HANDLING  EQUIPMENT 
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CIRCLE  NO.  29  READER  SERVICE  CARD 


Converts  your  260*.  into  f#  ' 
i'v  seven  different  testers! 


Think  of  it!  A  small  investment  turns  your  260  VOM 
into  a  whole  array  of  testers — equipment  with  a  quality 
that  is  found  only  in  individual  pieces  of  test  equipment 


TRANSISTOR  TESTER,  Model  650 . $26.95 

Beta  Ranges:  0-10,  0-50,  0-250,  (F.S.) 

Beta  Accuracy:  =*=3%,  with  260  =*=5%  naminal 
Ico  Range:  0-100  ua 

Ico  Accuracy:  =*=  1%,  with  260  =*=3%  (F.S.) 


at  much  higher  prices.  The  .secret  lies  in  combining  an 
adapter  with  the  top-notch  meter  and  circuitry  of  your  260. 

Kach  combination  of  Add-A-Tester  unit  and  260  is 
self-contained,  self-jtowered.  Each  adapter  goes  on  and 
off  in  a  jiffy.  No  gadgets,  no  complicated  connections. 
Furthermore,  Add-A-Tester  units  require  only  1/2  to  1/3 
the  .storage  space  of  individual  testers.  By  reducing  Ixtnch 
clutter,  this  compactness  makes  jobs  go  faster,  raises  shop 
efficiency.  Make  your  260  do  double  duty.  Stop  in  at  your 
Fllectronics  Parts  Distributor  or  write  the  factory  for 
further  information.  •Trademark 


ELECTRIC 

COMPANY 


5203  West  Kinzie  Street  •  Chicago  44,  Illinois 
Phone:  EStebrook  9-1 121 
In  Canada:  Bach-Simpson  Ltd.,  London,  Ontario 

WORLD’S  LARGEST  MANUFACTURER  OF 
ELECTRONIC  TEST  EQUIPMENT 


DC  VTVM,  Model  651 . $32.95 

Voltage  Ranges:  0-.5  1 .0/2.5/5.0,1 0 '25/50/ 100/ 
250/500 

Accuracy:  =*=1%,  with  260  =*=3%  (F.S.) 

Input  Impedance:  greater  than  10  megs  all  ranges 

TEMPERATURE  TESTER,  Model  652 _ $38.95 

Temperature  Ranges:  —  50“F  to  -HIOO^F,  -[  100“Fto 

-l-250'’F 

Accuracy:  with  260  ± 2°  (nominal) 

Three  lead  positions  provided 
Sensing  Element:  thermistor 

AC  AMMETER,  Model  653 . $18.95 

Ranges:  0-0.25 /I  2.5,  1  2.5/25  amps 
Accuracy:  *1%,  with  260  *3%  nominal 
Frequency  Range:  50  cycles  to  3000  cycles 

AUDIO  WATTMETER,  Model  654 . $18.95 

Load  Ranges:  4,8,1  6,600  ohms 
Wattage:  Continuous  25  wotts  (8,600  ohms) 

50  watts  (4,16  ohms) 

Intermittent  50  watts  (8,600  ohms) 

100  watts  (4,16  ohms) 

Accuracy:  :*:5%,  with  260  ^10%  nominal 

Direct  reading  scale  from  17  microwatts  to  100  watts 

MICROVOLT  ATTENUATOR,  Model  655  $18.95 

Ranges:  2.5  microvolts  to  250,000  microvolts 
continuously  variable  in  decade  steps 
Frequency:  DC  to  20  KC 
Accuracy:  :*=ldb 

BATTERY  TESTER,  Model  656 . $19.95 

Checks  all  radio  and  hearing  aid  batteries  up  to  90 
volts  at  the  manufacturer's  recommended  load,  or 
any  external  load. 

Note:  All  Simpson  260  Adapters  provide  for  normal  260 
usage  without  disconnecting  the  adapter. 
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This  is  a  missile-borne  transmitter.  It  is  the  “voice” 
of  a  mi.ssile  in  flight  .  .  .  part  of  a  new  radio-inertial 
guidance  system  developed  by  Bell  Telephone  Labo¬ 
ratories  for  the  Ballistic  Missile  Division  of  the 
Air  Force. 

This  versatile  system  helped  deliver  the  no.se  cone 
of  a  Thor-.-\ble  test  mi.ssile  preci.sely  to  its  South 
.\tlantic  target  area— 5000  miles  from  Cape  Canav¬ 
eral,  Florida.  So  accurately  was  the  nose  cone  placed 
that  a  waiting  group  of  .ships  and  planes  retrieved  it 
in  a  matter  of  hours.  It  was  the  first  nose  cone  ever 
to  be  recovered  after  so  long  a  flight. 

The  command  guidance  sy.stem  which  made  such 
accuracy  po.ssible  combines  precision  tracking  radar 
with  a  special  Remington  Rand  Univac  computer. 
Fed  a  steady  stream  of  signals  from  the  mi.ssile- 
borne  transmitter,  the  ground-ba.sed  equipment  com¬ 
pares  the  mis.sile’s  flight  path  with  the  pre.selected 
path.  Corrective  steering  orders  are  computed  and 
tran.smitted  automatically  to  the  mi.ssile.  The  ground 


stiition  monitors  the  progre.ss  of  the  flight  continu¬ 
ously  and  obtains  immediate  evaluation  of  mi.ssion 
success.  .A.nd  since  the  principal  control  equipment  is 
kept  on  the  ground,  e.xpendable  hardware  in  the 
mis.sile  itself  is  minimized. 

This  radio-inertial  guidance  .system  is  a  i)roduct 
of  the  Bell  Laboratories-We.stern  Klectric  develop¬ 
ment-production  team.  It  is  in  production  at  Western 
Electric  for  the  first  o|)erational  squadrons  of  the 
Titan  intercontinentid  ballistic  mis.sile. 

Bell  Labs  .scienti.st.s  and  engineers  develoi)ed  the 
world’s  most  versiitile  telephone  network  and  much 
of  our  nation’s  radar.  They  have  constantly  pio¬ 
neered  in  missile  systems.  From  their  storehou.se  of 
knowledge  and  experience  comes  this  new  achieve¬ 
ment  in  missile  guidance. 


BELL  TELEPHONE  LABORATORIES 

World  center  of  communications  research 
and  development 


\ 


GENERAL 

PRECISION 

COMPANY 


BASIC  REQUIREMENT 

for  outer  space 

The  spare/niissile  era  has  made  it  essential  for  tt>- 
day’s  eoniponents  and  systems  to  function  precisely 
in  envinjiiments  that  are  literally  out-of-this-workl. 

Siuli  stringent  re<|uirements  can  t)nly  he  met  hy 
(ompanies  long  experienced  in  component  design 
a^id  with  proved  records  of  imaginative  engineering, 
kearfott,  long  the  leader  in  servo  component  design 
and  pnHliution,  has  consistently  looked  into  the 
future  to  anticip.ite  the  increased  performance  char¬ 
acteristics  missile  components  must  supply.  As  a 
result,  it  has  not  only  devel<»j)ed  an  entirely  new 
generation  of  precision  components  hut  estahlished 
the  ability  to  create  radically  new  coticepts  in  senscjrs 
and  cotitrol  elements. 

THE  PROBLEM;  HIGH  ACCURACY 

THE  SOLUTION:  .Synchros  with  niaxiiiuim  error  from  clec- 
tiical  ccro  of  21)  seconds,  rachomeiers  with  linearity  .0’}% 
over  the  speed  and  temperature  range. 

THE  PROBLEM:  HIGH  AND  LOW  TEMPERATURE 

THE  SOLUTION:  .Servomotors,  synchros  and  tachometers 
are  now  available  for  the  temperature  range  of  — .54‘’C; 
to  2(K)“C  with  new  developments  scxm  to  increase  the 
range  to  400“  C. 

THE  PROBLEM:  RADIATION  RESISTANCE 

-  ...  ,  ,  SIZE  25 

THE  SOLUTION:  keaifott  .servomotors,  synchros  and 

tachonieteis  operate  at  20<I°C:  and  can  withstand  radia¬ 
tion  of  Itr  through  10"'  roentgens. 

THE  PROBLEM:  SHOCK  AND  VIBRATION 

THE  SOLUTION:  .All  Kearfott  components  can  Ire  supplied 
to  function  as  recpiired  during  or  after  110  g's  sluKk  or 
20<N)  cps  vibration. 

THE  PROBLEM:  MINIATURIZATION 

THE  SOLUTION:  Si/e  syncbros  and  servomotors.  Size  8 
com|M>nents  are  outstanding  examples  of  keaifott’s  ability 
to  combine  miniaturization  with  precise  performance. 

THE  PROBLEM:  LONG  LIFE 

THE  SOLUTION:  tlomponents  are  lieing  developed  which 
will  opeiale  conlinuously  lor  111  months  in  a  total  vacuum, 
the  envirounieni  of  outer  space. 


Representative  of  kearfott’s  ability  to  look  ahead  are 
such  current  areas  of  developmeni  as  Solid  State 
rransducers  and  (Control  System  Clomponents.  You 

run  lake  udvaiitugr  of  Keurfott's  long- 
r^lul>I^Hhrd  know  how  in  drvrioping  prrriHion 
roniponrntH  for  today  —  and  tomorrow  —  hy 
writing  for  drtuilic  ronrrrniiig  your  tiprrifir 
rri|uir(*mrnt!s. 

Eitfsineeni:  kearfott  offers  c hallenging  opportunities 
in  advanced  compotieni  and  system  development. 


5f  , 


KEARFOTT  COMPANY,  INC.,  LITTLE  FALLS,  N.  J. 

A  iwbtidiotY  o^  Ctnt^al  Prtcition  Corporation 

SolEt  ond  Engintsrino  Off>c«s  1500  Mom  Avsnus.  Chiton.  N  J 
Midwttt  Oiiic*  33  W  Cai»ndor  A«tnu*,  la  Grongt.  Illinois 
Sov/th  Ccnirol  Oii'CE  63M  Danton  OrivE.  Oollot,  Teios 
Wtti  CoOAt  OiitCE.  353  N  Vmtdo  A«EriuE.  PotodEna,  Colifornia 
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CIRCLE  NO.  33  READER  SERVICE  CARD  >■ 

L. 

From  Detroit,  Camden,  or  LA. 
TEXAS  INSTRUMENTS  SEMICONDUCTORS 


DELIVERED  OFF-THE-SHELF  OVERNIGHT 


RADIO  PRODUCTS  SALES 


LOS  ANGELES 


FERGUSON  electronic 
SUPPLY  CO. 

DETROIT 


GENERAL  RADIO 
SUPPLY  CO. 

CAMDEN 


Ready  to  give  you  fast,  time  saving  local 
service,  these  three  authorized  TI  distributors 
are  backed  by  the  pioneering  leader  with  the 
greatest  semiconductor  experience  —  Texas 
Instruments  —  to  deliver  to  you  the  most 
advanced,  dependable  semiconductor  and  com¬ 
ponent  products  available  anywhere. 

If  you  have  an  electronic  component  require¬ 
ment,  contact  one  of  these  three  listed  distribu¬ 
tors  for  overnight  delivery  at  factory  prices 
from  his  complete  line  of  TI  stock. 


Order  today  in  the  following  quantities: 

1-999: 

silicon  transistors,  germanium  transistors,  sili¬ 
con  diodes  and  rectiflers,  carbon  film  resistors 

1-199: 

)n>nsistor  silicon  resistoi’s 
1-99: 

taii  Tl  cap  tantalum  capacitors 


Your  Authorized  TI  Distributor 


■▲•I#  PRODUCTS  SALES  INC. 

1501  South  Hill  Street 
Los  Angeles  15,  California 
Richmond  9-7471 


El«  chronic 

2306  Puritan  •  Detroit  38,  Michigan 
UNiversity  1-6700 


GENERAL  RADIO 

SUPPLY  COMPAHV,  Inc. 

600  Penn  Street  •  Camden  2,  New  Jersey 
WOodlawn  4-8560 


I 
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CONTACT 


CENTER  SCREWLOCK  CONNECTOR 
WITH  PROVEN  RELIABILITY  ' 


CLOSED  ENTRY  CONTACTS 


REINFORCING 

STAINLESS  STEEL  CHANNELS 


MINIATURE  POWER  CONNECTORS 
FOR  HEAVY  DUTY  APPLICATIONS 

Again  Continental  Connector  meets  the  challenge  for 
reliability  and  high  precision  in  critical  electronic  equip¬ 
ment  with  these  new  center  screwlock  plug  and  socket 
connectors.  They  are  designed  for  heavy  duty  applica¬ 
tions  requiring  high  dielectric  and  mechanical  strength, 
partially  achieved  by  the  use  of  a  body  material  molded 
from  glass  filled  Diallyl  Phthalate  (MIL-M-19833,  Type 
GDI-30,  green).  The  double  lead  thread  action  center 
screwlock  and  stainle.ss  .steel  channels  are  extra  features 
that  contribute  to  the  rugged  construction  and  perform¬ 
ance-proven  reliability. 


ILLUSTRATION  SHOWS  WIRE  WRAP  TERMINALS 
WITH  ONE.  TWO  AND  THREE  WIRE  CONNECTIONS 


also  available  ivilh 
104,  78  or  34  contacts 


CLOSED  ENTRY  CONTACTS  provide  increased  reli¬ 
ability  and  maintain  a  low  millivolt  drop  under  constant 
and  uniform  in.sertion  pressure.  Positive  polarization  is 
assured  with  reversed  male  and  female  guide  pins  and 
guide  sockets.  In  addition  to  the  wire  wrap  termination 
illustrated,  solderless  taper  pin  or  solder  cup  terminals 
can  also  be  supplied. 


ENLARGED  VIEW 
CLOSED  ENTRY  CONTACT 


For  complete  specifications  on  Continental 
Connector’s  new  Series  1900,  write  to 
Electronic  Sales  Division,  DeJUR-AMSCO 
CORPORATION,  45-01  NORTHERN  BOULEVARD, 
L.  I.  c.  1,N.  Y.  (Exclusive  Sales  Agents) 


MANUFACTURED  BY  CONTINENTAL  CONNECTOR  CORPORATION,  AMERICA’S  FASTEST  GROWING  LINE  OF  PRECISION  CONNECTORS 
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handling  capacity 
of  the  new 
Westinghouse 
Silicon 


transistor! 


Greater  than  99%  efficiency  when  used  to  handle  1.5  kw  of 
power  in  a  low-frequency  DC  switch!  Power  loss  is  only 
10-15  watts  when  handling  1.5  kw.  That’s  just  one  of  the 
impressive  specifications  established  by  a  remarkable  new 
semiconductor  device— the  Westinghouse  Silicon  Power 
Transistor. 

This  Power  Transistor  is  remarkable  in  other  ways,  too  . . . 

•  It  is  the  first  power  transistor  available  in  voltage 
ranges  above  100  volts. 

•  It  has  power  dissipation  capability  of  150  watts  made 
possible  by  the  low  thermal  resistance  of  .7®C/watt. 

•  It  can  operate  at  higher  temperatures  than  germanium 
(150®C.,  compared  to  85°C). 


•  It  has  astonishingly  low  saturation  resistance— less  than 
.5  ohms  at  5  amperes  and  .75  ohms  at  2  amperes,  an  achieve¬ 
ment  made  possible  through  extensive  research  and  de¬ 
velopment  of  hyper-pure  Siemens-Westinghouse  Silicon. 

•  It  is  100%  power-tested  under  actual  maximum  rated 
specifications  before  leaving  the  plant. 

•  It  is  encapsulated  in  a  rugged,  all-welded  case. 

HERE  ARE  A  FEW  OF  THE  AFFLICATIONt  .  .  . 

•  Inverters  and  converters  •  Data  processing  circuits  • 
Servo  output  circuits  •  Series  regulated  power  supplies  • 
As  a  low  frequency  switch  •  In  class  A  amplifiers. 

Available  in  2  and  5  ampere  collector  ratings  in  production 
quantities  now.  For  complete  specifications  and  details, 
contact  your  local  Westinghouse  representative. 


you  cAu  .i  SURE....F  ffsWesti  n  chouse 

Westinghouse  Electric  Corporation,  Semiconductor  Department  Youngwood.  Pa. 
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puts  design 
to  work 
. . .  fast! 


S|>r<'<ls  olTirr  paper  wiirk,  loo 
Table-model  Ozamatic 
has  16'  width,  turns  out  up 
to  1000  copies  an  hour. 

Used  widely  for  “one- 
writing”  business  systems, 
general  copying.  Send  for 
folder  No. L-U-11  touzalid 
Division,  General  Aniline 
&  Film  Corp.,  Johnson 
City,  N.  Y. 


OZALID  DIRECT-COPYING  saves  time— for  the  en¬ 
gineer,  architect,  draftsman— through  fast,  de¬ 
pendable  reproduction  of  prints.  Slashes  retracing 
time  when  design  changes  are  made.  Safeguards  val¬ 
uable  originals.  Cost?  Less  per  copy  than  any  other 
copying  process!  The  new  Printmaster  1000  (shown 


above)  offers  more  useful  speed  than  any  other 
whiteprinter— up  to  100  f.p.m.— gives  clear,  dry 
copies  in  seconds.  There’s  an  Ozalid  product  for 
every  copying  need,  every  budget!  Call  your  local 
Ozalid  representative,  or  write:  Ozalid  Division, 
General  Aniline  &  Film  Corp.,  Johnson  City,  N.  Y. 


WHITKI'KINT  M.\CH1NES 
SENSITIZED  .MATEiUALS 


MICROFILM  EQUIPMENT 
PRODUCTS  FOR  DESIGN 


AUDIO-VISUAL  PRODUCTS 
LITHOGRAPHIC  PRODUCTS 


OZALID 


Division  of  Gonerol  Aniline  &  Film  Corp.;  In  Canada:  Hughes-Owens  Co.,  Ltd.,  Montreal 
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INDIVIDUALLY  TESTED 
INDIVIDUALLY  NUMBERED  and  REGISTERED 

INDIVIDUALLY  CERTIFIED 


each  conforming  to  the  most  complete 
and  rigid  specifications  ever  prescribed  for 
any  production  component. 


introducing  the  new  Fansteel 


the  worWs 
most  reliable 
capacitor 


GOLD-CAP 

TRADE  MARK 

TANTALUM  CAPACITOR 


I 


FANSTEiEL  METALLUF^^GICAL  CORPORATION 


North  Chicago,  Illinois,  U,  S.  A 


only  Fansteel  dares  offer 


OF  RELIA 


C-J99 


The  Gold-Cap  Tctntalum  Capacitor  is  Fansteel's  solu¬ 
tion  to  one  of  today's  really  critical  problems— the 
urgent  need  for  a  tantalum  capacitor  of  absolute,  un¬ 
questioned  reliability.  It  is  the  first  capacitor  ever  to  be 
offered  with  proof  in  writing  of  pre-tested  reliability. 

This  proof  is  based  upon  a  series  of  the  most 
uncompromising  tests  ever  devised  for  checking 
reliability  in  a  tantalum  capacitor.  Each  Gold-Cap 
is  assigned  a  registered  serial  number  and  all  test 
results  are  recorded  by  this  individual  number. 

Thus,  every  Gold-Cap  shipped  to  you  has  gone 
through  exhaustive  testing  .  .  .  meets  the  Gold-Cap 
Specification  No.  6CA-101  .  .  .  and  is  accompanied 
by  its  own  certified  record  of  test  results— written 
proof  of  its  pretested  reliability. 

Only  Fansteel  dares  take  the  responsibility  of  pre¬ 
testing  for  you  .  .  .  and  certifying  the  results! 


II  you  want  to  learn  more  about  what  makes  the  Fansteel  Gold-Cap 
the  world  s  m.ost  reliable  tantalum  capacitor,  write  to  the  Publications 
Department,  Fansteel  Metallurgical  Corporation,  North  Chicago,  Illinois 
and  ask  for  Gold-Cap  Tantalum  Capacitor  Specification  No  6CA  lOI 


THE  FANSTEEL  CERTIFICATION  OF  RELIABILITY 
makei  any  further  Inapacting  or  tatting  for  raliabillty  unnacettary. 


FANSTEEL  GOLD-CAP  TANTALUM  CAPACITOI 

REGISTRATION  NUMBER 


CERTIFIED  KIIAIIIITY  TEST  D 


GROUP  A  TESTS 


Sample  Lot  Inspection; 

Material  Dimensions  /  Marking  / 
Workmanship 

Design  and  Construction 


Note:  All  Group  A  Tests  shall  be  in  accord¬ 
ance  with  MIL-STD-105. 


GROUP  B  TESTS 


100%  Inspection : 

Performance  check 

Stability  Tests  at  reduced  and  high  tem¬ 
peratures  (25°C.  to  -55°C.  to25°C.  to  125°C. 
and  back  to  25°C.)  for: 

1.  Capacitance 

2.  DC  Leakage 

3.  Equivalent  Series  Resistance  (ESR) 

4.  Impedance 


GROUP  C  TESTS 


Sample  Lot  Inspection: 

Reduced  Barometric  Pressure  (tested  to 
equivalent  of  100,000  feet).  Lead  Tensile 
Test  /  Vibration  /  Shock  Salt  Spray 
Temperature  and  Immersion  Cycling 
Surge  Voltage  /  Moisture  Resistance 
Lead  Bend  Test 

Sample  units  selected  from  those  meeting 
Group  A  and  B  Test  requirements. 
Continuing  2000-Hour  Life  Test 


PROOF 


BILITY! 


CIC  is  the  largest  manufacturer  of  Precision  Film  Poten¬ 
tiometers,  having  pioneered  in  their  development,  with  a 
lO-yeor  record  of  supply  to  all  branches  of  the  Armed 
Services  and  throughout  industry.  Our  staff  of  technical 
specialists  is  ready  to  assist  you  with  your  potentiometer 
needs. 


Write  for  our  catalog. 


FIRST  IN  FILM  POTS 


92  Madison  Avonue,  Hempstead,  L.  I.,  N.  Y. 


COMPUTER  INSTRUMEMTS  CORPORATION 


SINGLE  TURN  SINE-COSINE  LINEAR  MOTION  PRESSURE 


POTS 


POTS 


POTS 


TRANSDUCERS 


COMMUTATORS 
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FIRST  AGAIN! 


MINIATURE 

MULTI-TURN 

PRECISION  r 

FILM  / 
POTS 

FEATURIMG: 

•  VIRTUALLY  INFINITf  RtSOLUTION 

Ellmlnotes  sarvo  hunting 

•  LONG  LIFE  AT  HIGH  SPEEDS 

10,000,000  revolutions— i 300  rpm 

EXCLUSIVE  FEATURES: 

•  NON-LINIAR  OUTPUTS 

No  Tapping  and  Shunting 

•  DUAL  GANG— SINGLE  GANG 

SAMI  CASi  SIZE! 

SAME  STARTING  TORQUE! 

SAME  INERTIA! 

•  ONE  PIECE  THROUGH  SHAFT 

Rot  fits  on  y  where  in  your  geor  train 

•  ONE  PIECE,  ALL  MET AL^  CASE 

Mochined-ln,  Stoy»Rut  Accuracy 


MODEL 

7810 


This  miniature  multi-turn  precision  film 
pot  is  not  just  better  than  wire-wound 
types— it  brings  o  new  dimension  of  per¬ 
formance  and  flexibility  to  your  system. 
With  SuperCon  Film  pots  you  con  for¬ 
get  about  the  obsolete  concepts  of  .wire 
resolution,  clumsy  tapping  and  shunt¬ 
ing  to  produce  non-linear  outputs, 
bulkiness  in  ganging,  and  loose-wire, 
glued-ossembly  construction.  The  ball¬ 
bearing  supported,  one-piece  through 
shaft  permits  you  to  locate  your  pot 
anywhere  in  the  gear  train,  freeing  you 
to  select  the  optimum  ratios  with  the 
minimum  components,  to  transmit 
torque  through  the  pot,  to  miniaturize 
even  more.  SuperCon  Film  pots  hove 
the  inherent  accuracy  and  reliability 
to  easily  meet  your  requirements. 


At  Army  Salelite  Tracking  Canter  aaor  Ft.  Monraoutk,  N.  J.,  director  Lloyd  H.  Monomon  shows  new  Rodiquod  4-helix 
tracking  and  telemetry  antenna  (laFt)  and  Dymec's  digital  data  system,  part  of  new  gear  enabling  .  .  , 


Army  to  Beef  Up  Sky  Watch 

New  equipment  going  into  Signal  Corps'  east  coast  satellite  tracking 
center  will  make  the  station  unique  in  range  and  flexibility 


DEAL,  N.  .1. — Our  eastern  sea¬ 
board  sentry,  Army’s  .satellite  track¬ 
ing  center  here,  listens  24  hours  a 
day  for  radio  signals  from  poten¬ 
tially  hostile  satellites  or  other  or¬ 
biting  vehicle.s — and  is  now  com¬ 
pleting  an  impressive  buildup  in  its 
capabilities,  F]1.KCTR0NICS  learns. 

With  the  old  equipment,  housed 
in  one  small  room,  the  satellite 
tracking  center  was  able  to  lock  on 
to  Sputnik  I  two  hours  after  launch. 
New  equipment  now  being  installed 
will  vastly  increase  the  center’s  op¬ 
erational  hearing  range  in  distance 
as  well  as  bandwidth. 

Range  is  increased  by  switching 
from  one  to  another  of  the  six  large 
conical-helix  antennas  in  the  fa¬ 
cility.  Wide  band  range — Doppler 
measurements  can  be  made  on  any 
emission  from  15  kc  to  1,000  me — 
will  make  the  station  unique  in  its 
flexibility,  says  center  director 
Lloyd  H.  Manamon.  Maximum  fre¬ 
quency  may  be  3,000  me  next  year. 

Capabilities,  Projects 

Basic  capabilities  include  routine 
recording  of  signal  levels  on  20,  40 
and  108  me,  and  monitoring  of  any 
frequency  betw’een  15  kc  and  50 


me,  107  to  109  me,  225  to  400  me 
and  800  to  1,000  me. 

As  part  of  U.  S.  Army  Signal  Re¬ 
search  and  Development  Laboratory 
lUSASRDL)  at  Fort  Monmouth, 
N.  J.,  the  satellite  tracking  center 
here  is  engaged  in  several  impor¬ 
tant  projects; 

About  80  percent  of  the  effort  in- 
volves  satellite  tracking  and  radio 
propagation  studies.  Remaining  20 
percent  goes  into  R&D  of  the  cen¬ 
ter’s  long-range  point-to-point  com¬ 
munications  receiving  system,  oper¬ 
ating  from  2  me  to  20  me. 

Satellite  tracking  work  is  broken 
down  into  two  functions :  opera¬ 
tional  tracking  and  use  of  the  data 
obtained  for  R&D  work  on  new 
tracking  .systems  and  space  com¬ 
munication  equipment. 

Received  signals  are  recorded  and 
analyzed  for  frequency  and  signal 
characteristics.  Doppler  determines 
satellite’s  position  and  velocity. 

Information  is  passed  on  by  com¬ 
mercial  wire  to  Army  Balli.stic  Mi.s- 
sile  Agency  (ABM A)  in  Huntsville, 
Ala.,  Jet  Propulsion  Laboratory, 
Pa.sadena,  Calif.,  and  the  National 
Aeronautics  and  Space  Administra¬ 
tion’s  SpaceComm  in  Washington, 


D.  C.  A  direct  wire  also  sends  data 
to  Cape  Canaveral,  Fla. 

Northeast  launchings  from  Can¬ 
averal  are  picked  up  almost  at  once 
here  and  by  the  center’s  two  porta¬ 
ble  tracking  units  in  Maine  and  at 
Cape  Hatteras,  N.  C.  Called  Opera¬ 
tion  Quick  Look,  this  pre-orbital 
monitoring  records  signals  30  sec¬ 
onds  before  the  third  stage  firing 
until  30  .seconds  afterwards.  The 
Doppler  equipment  turns  out  infor¬ 
mation  at  the  rate  of  750  words  a 
minute.  This  raw  data  is  sent  by 
wire  to  ABMA  Evaluation  Center 
where  it  is  processed  by  computers. 

Constantly  Improving 

Air  Force  launchings  from  Van- 
denberg,  Calif. — usually  toward  the 
south — are  not  picked  up  here 
until  about  their  10th  hour.  Once  de¬ 
tected,  they,  as  well  as  Russian  sat¬ 
ellites,  get  the  same  thorough  treat¬ 
ment  as  Army  shots. 

Deal  has  never  missed  a  satellite 
— to  date  totaling  14.  Three  are 
currently  transmitting;  Vanguard 
I,  Sputnik  III,  and  Di.scoverer  VI. 

Constantly  improving  the  system 
are  new  techniques,  including  new 
types  of  antennas,  improved  receiv- 
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ing  equipment  and  faster  and  bet¬ 
ter  ways  of  transmitting  raw  data 
to  Army,  Navy  and  Air  Force  com¬ 
puting  cAters. 

In  this  connection,  an  entirely 
new  digital  data  system  has  been 
developed  as  a  result  of  the  experi¬ 
ence  gained  in  monitoring  tech¬ 
niques.  This  unit  is  known  as  the 
Dymec  Digital  Data  System. 

This  automatic  Doppler  shift 
count-out  mechanism  provides  high 
speed  tape  punch  readout.  It  per¬ 
mits  readout  of  real  time  versus 
Doppler  shift  frequency  in  steps 
of  one  second  readout  rates.  The 
equipment  is  built  by  Dymec  div. 
of  Hewlett-Packard. 

Equipment,  Studies 

The  Radiquad  antennas  (see 
photo)  built  by  Radiation,  Inc., 
which  are  capable  of  rotating  hori¬ 
zontally  360  degrees  and  vertically 
from  0  to  90  degrees,  are  used  for 
tracking  and  taking  telemetry  data. 
American  Electronics  Laboratories’ 
60-ft  tower  antenna  operates  with 
VSWR  (voltage  standing  wa\e  ra¬ 
tio)  no  worse  than  three  to  one. 
Average  gain  is  5  db  over  the  sys¬ 
tem’s  50  me  to  1,000  me  range. 

Other  equipment  includes  Halla- 
more’s  10-channel  telemetry  system, 
Sanborn’s  chart  recorders,  a  7-chan¬ 
nel  Ampex  tape  recorder,  Nems- 
Clark  receivers  for  general  cover¬ 
age  (55  me  to  900  me),  and 
Nems-Clark  telemetry  receivers 
(225  me  to  260  me).  Interstate 
Electronics’  tracking  filters  are 
used  for  taking  Doppler  informa¬ 
tion.  The  Yagi  high-gain  antenna 
is  built  by  Telrex. 

Studies  being  carried  out  in¬ 
clude:  effects  of  polarization  and 
phase-front  relationships  of  various 
types  of  tracking  antenna  arrays, 
including  high-gain  Yagi.s,  stacked 
conical  arrays  and  rotatable  helices. 

One  as  yet  unexplainable  phe¬ 
nomenon  that  occurred  last  Decem¬ 
ber  may  be  cleared  up  this  Decem¬ 
ber  if  it  happens  again.  Vanguard 
I,  Navy’s  grapefruit,  still  transmit¬ 
ting  due  to  its  solar  converters 
which  were  designed  and  built  at 
Ft.  Monmouth,  underwent  a  sudden 
decrease  in  the  decay  rate  of  its 
spin.  One  possible  explanation :  the 
particular  angle  of  the  earth’s  axis 
at  this  time  may  affect  the  earth’s 
gravitational  field. 


7  i 

] 

benefits 
for  you 
with  trio  labs' 

BUILD-IN 


concept 


By  designing-in  trio  miniature  panel 
mounting  instruments  into  operating 
and  testing  equipment,  you  .  .  . 

•  customize  both  your  test  set-up 
and  instruments 

•  save  space  (average  trio  model 
is  4"  X  4"  X  4") 

•  save  time:  at-a-glance  sequential 
or  continuous  monitoring 

•  save  money:  exclude  unnecessary 
instrument  functions,  ranges 

•  make  monitoring  foolproof:  *  eod 
"go/no-gc"  by  switching 

•  improve  testing  efficiency  and 
system  reliobilit)- 


•  increose  overalt  deskin  freedom 


BEFORE  ...  3  external  insfru-  AFTER  ...  3  trio  VTVMs  inte- 
ments  were  used  to  measure  AC  grally  built-in  now  are  always  on 
and  DC  voltages  .  .  .  cluttered,  hand  to  measure  just  the  poro- 
tedious,  wasteful,  subject  to  error.  meters  you  designate. 

^  3  ways  you  can  use  Trio  Lobs'  pioneer  know-how  .  .  . 

'  1.  choose  from  trio's  complete  line  of  "standard"  models. 

2.  select  o  "special"  already  produced  — and  you  save 
.  the  engineering  time  and  money  that  went  into  it. 

'  3.  consult  us  for  design  specific  to  your  own  needs.' 


Write  for  free  "how  to" 


Engineering  Guide  to  Dept. 
Trio  Laboratories,  Inc.,  p 
New  York.  When  ordinary  \ 
instruments  are  too  big  \ 
or  inodeguate  ....  \ 


PLAINVIEW,  LONG, ISLAND, 


NEW  YORK 
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V. 


CAPACITORS 


OGALLALA.  NEBRASKA 


ORS  ASSURE 


ELECTRONIC  ORGANS 


(J()OI)-ALL  600UE.  one  of  the  types  specified 
by  leading  manufacturers,  excels  in  capacitance 
stability  with  life  and  has  extremely  high  hu¬ 
midity  resistance. 

For  these  same  reasons  the  ««00UE  has  rapidly 
(irained  an  excellent  reputation  for  use  in  a  wide 
ranpe  of  fine  instruments  including  oscillo¬ 
scopes,  professional  quality  rec«)rders  and  closed 
circuit  TV  chains. 

This  premium  capacitor  costs  surprisingly  little 
more  than  conventional  paper  dielectric  types. 


Some  of  the  well  known 
Electronic  and  Electric 
Organ  manufacturers  who 
specify  Good-All 
Capacitors. 


ALLEN 

^Allm  oj^ons) 


CONN 


CONN 

ORGAN 


Construction  ...  Mylar*  dielectric  molded  in  Epon**  epoxy. 

Extended  toil  winding. 

Stability  with  life . Less  than  1  °o  change  after  10,000 

hou's  under  full  rated  conditions. 

Insulation  Resistance  . .  .  Greater  than  60,000  meg  x  mfd. 

at  25  C.  but  need  not  exceed  180,000  megohms. 

Temperature  Range  ...  Full  rating  — 55'C  to  --85°C;  to 
I25‘C  with  SOOq  derating. 

Voltage  Ranges...  100,  200.  400  and  600  V  D.C. 

Capacitance  Tolerances  .  .  .  Standard  tolerances  :±20°d  I  4lso 
available  in  :rlO°o  and 


LOWREY 


WURLITZER 


iPAC«*»aving  polyefttcr  fill 


pl«»tic  molding  compound. 


WurliTzer 


Write  for  detailed  specifications. 


The  600UE  and  other  pupu- 
,  lar  Good-All  Capacitom 
L  are  now  available  at 
AUTHORIZED 
CISTRIBI'TORS 


Good-All  is  a  leading  Manu¬ 
facturer  of  Tubular,  Sub- 
miniature  Electrolytic 
and  Oeramic  Disc  A 

Capacitors.  d| 
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HARD-TO-REACH  JOINTS  in  Sanborn  Co.’s  electro-cardio¬ 
graphs  are  soldered  quickly  with  the  fine-point  G-E  Midget 
iron — with  no  damage  to  adjacent  parts.  Weight  of  iron — less 


than  3  ounces — heli>ed  increase  output  by  reducing  operator 
fatigue.  The  Midget’s  ironclad-copper  tip  saves  Sanborn 
hour  cleaning  and  tinning  time  daily,  per  operator  station. 


Sanborn  speeds  assembly  13%  witb  G-E  Midget 
iron,  a  small  soldering  iron  witb  big-iron  efficiency 


FASTER  HEAT  RECOVERY  and  lower 
maintenance  of  G-E  soldering  irons 
have  been  proved  by  many  manufac¬ 
turers  under  their  own  production  con¬ 
ditions — along  with  competitive  solder¬ 
ing  irons.  If  you  would  like  to  compare 
General  Electric  irons  with  the  irons  you 
are  now  using,  call  your  G-E  distributor. 


DELIVERY  TODAY  is  now  possible  on  pop¬ 
ular  soldering  irons  and  other  General 
Electric  heaters  and  devices  from  a  local 
distributor  near  your  plant.  Your  replace¬ 
ment  inventory  may  be  reduced.  For  the 
name  of  your  nearest  stocking  distributor 
for  G-E  heaters  and  devices,  call  your 
General  Electric  Apparatus  Sales  Office. 


SAVINGS  ACHIEVED  by  several  users 
and  information  about  the  construction 
features  of  General  Electric  soldering 
irons  arc  included  in  a  new  bulletin, 
“Save  While  You  Solder,’’  GED-3553. 
For  a  copy,  call  your  G-E  distributor 
or  write  Section  724-9,  General  Electric 
ComjDany,  Schenectady  5,  New  York. 


GENERAL 
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New  from  Superior  Tube . . . 

ALL-PURPOSE  CATHODE  ALLOY 


,  for  pulse  application  j~j  |~| 


...or  continuous  signal 


AAA/|y\rtA/|yiAA/|jlAn/> 


THIS  IS  X-SOIZ"**  . . .  first  cathode  alloy  to  do  every  job  well.  Use  it  where  you  want  a 
passive  alloy.  It  has  greater  emission  capacity.  Use  it  where  you  want  an  active  alloy.  It  gives 
longer  life.  And  look  at  these  other  characteristics: 

1.  Both  sublimation  and  interface  impedance  reduced  practically  to  the  vanishing  point 

2.  Has  twice  the  hot  strength  of  ordinary  nickel  alloys 

3.  Longer  sustained  life  even  under  high  current  conditions  and  with  overvoltage  abuse 

4.  Good  cathode  coating  adherence 

8.  Cathodes  available  from  both  air-melted  and  vacuum-melted  material 


Alloy  X-3012  was  developed  in  the  electronic  laboratories  of  Superior  Tube.  It  is  a  combination 
of  nickel,  tungsten  and  zirconium  . .  .  selected  from  a  wide  range  of  different  heats  as  having 
the  most  effective  proportions  of  these  three  metals.  Available  now  in  lockseam,  lapseam,  and 
Seamless/Weldrawn*  cathodes.  Write  for  a  detailed  technical  report.  Superior  Tube  Company, 
2500  Germantown  Ave.,  Norristown,  Pa.  •  u.S.  Patent  No.  2. 833. 647  (Superior  Tube  Co.) 


'  The  big  name  in  small  tubing 

NORRISTOWN,  PA. 

Johnson  &  Hoffman  Mfg.  Corp.,  Mineola,  N.Y.— an  affiliated  company  making  precision  metal  stampings  and  deep-drawn  parts 
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John  A.  Hickey,  Industrial  Products  Manager,  explains  giant  display  of 
Raytheon  Knobs,  Hardware  and  Mechanical  Components  to  one  of  Raytheon’s 
key  industrial  distributors.  Actual  knobs  range  from  to  2*4”  in  diameter. 


How  These  35  Raytheon 
Knobs  Solve  35  x  10^  Control  Problems 


Raijfhcoii  offers  the  most  complete  line  of  knobs 
avoilable  to  meet  oil  reqnirements.  Raytheon’s  knobs 
are  handsomely  styled  to  complement  the  finest  elec¬ 
tronic  equipment.  They  are  molded  of  Tenite  II  with 
inserts  of  anodized  aluminum  and  two  Allen  head 
set  .screws.  Raytheon  knobs  are  desijrned  to  meet 
commercial  and  military  applications.  Colors  are 
available  and  most  knobs  come  in  both  mirror  and 
matte  finish. 

One  Source— The.se  knobs  plus  a  complete  line  of 
hardware  and  mechanical  components  are  offered 


by  Raytheon  Industrial  Di.stributors.  In  addition, 
Raytheon  distributors  offer  complete  availability  on 
industrial  tubes,  voltapre  regulators,  transistors  and 
diodes,  receiving  tubes  and  cathode  ray  tubes.  What¬ 
ever  electronic  components  you  need,  your  local 
Raytheon  Indu.strial  Products  Di.stributor  can  sup¬ 
ply  them.  You  pay  no  penalty  in  price,  and  get  fa.ster 
service  from  complete  local  .stocks  on  all  Raytheon 
products  they  sell.  If  you  don’t  know  your  nearest 
Raytheon  Di.stributor,  write  to  John  Hickey,  In¬ 
dustrial  Products  Manager,  at  the  address  below. 


RAYTHEON  COMPANY  •  DISTRIBUTOR  PRODUCTS  DIVISION 


Raytheon  Distributors  Serving  Key  Markets  Include: 


Baltimore,  Md. 

Wholesale  Radio  Parts  Company 
Birmingham,  Ala. 

Forbes  Distributing  Company 
Boston.  Mass. 

DeMambro  Radio  Supply  Company 
Burbank.  Cal. 

Valley  Electronic  Supply  Company 
Chicago.  III. 

Newark  Electric  Company 
Cleveland,  Ohio 
Main  Line  Cleveland,  Inc. 

Pioneer  Electronic  Supply  Corporation 


Dayton,  Ohio 
Srepco,  Inc. 

Denver,  Colo. 

Ward  Terry  &  Company 
Detroit,  Mich. 

Ferguson  Electronic  Supply  Company 
Inglewood,  Cal. 

Newark  Electric  Company 
Kansas  City,  Mo. 

Burstein-Applebee  Company 
Knoxville,  Tenn. 

Bondurant  Bros.  Company 


Los  Angeles.  Cal. 

Kierulff  Electronics  Corporation 
Milwaukee,  Wis. 

Electronic  Expeditors,  Inc 
Mobile,  Ala. 

Forbes  Electronic  Distributors,  Inc. 
New  York  City 
Arrow  Electronics,  Inc. 

H.  L.  Dalis,  Inc. 

Milo  Electronics  Corporation 
Oakland,  Cal. 

Elmar  Electronics 


Philadelphia,  Pa. 

Almo  Radio  Company 
Phoenix,  Ariz. 

Radio  Specialties  &  Appliance  Corporation 
Portland,  Ore. 

Lou  Johnson  Company 
Tampa,  Fla. 

Thurow  Distributors 
Tulsa,  Okla. 

S  &  S  Radio  Supply 
Washington,  D.  C. 

Electronic  Wholesalers,  Inc. 


This  IS  o  portial  listing  only.  Nom«s  of  otK«r  Raytheon  Indutfriol  Distributors  on  roquost  from  John  Hi<k«y,  Roythoon  Distributor  Products  Division,  5S  Chopol  St.,  Nowton  5$,  Moss. 
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FIRST  DIGITAL 


VOLTMETER 
WITH  THE  r  A 


'"'FACTUAL 

FIFTH 

FIGURE 


The  All-Transistorized  NLS  V-35 


Here  for  the  first  time  is  a  true  five-digit  voltmeter  with  a  factual 
fifth  figure.  Increased  accuracy  of  full  five-digit  resolution  — 
0.0012  —  results  from  the  new  mathematically  perfect  logic  of 
the  NLS  V-3.5. 


Other  five-digit  digital  voltmeters  require  “desensitizing”  to 
prevent  oscillation  of  the  least  significant  digit.  This  results  in 
a  resolution  error  of  three  to  nine  digits  in  the  upper  portions 
of  each  range  as  graphically  displayed  in  the  chart  to  the  left. 
This  comparison  clearly  shows  the  increased  accuracy  of  the 
NLS  V-.35,  made  possible  by  full  five-digit  resolution. 


In  new  logic  ...  in  all-transistorized  circuitry,  including  logic 
...  in  new  simplified  design  with  plug-in  circuit  boards,  plug-in 
oil-bathed  stepping  switches,  and  snap-in  readout . .  .  the  NLS 
\'-35  leads  its  field.  \V’rite  today  for  complete  information. 


NLS  V-35  Specifications 


Compact,  plug-in  design  of  the  NLS  V-35 
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Orininators  of  the  Digital  Voltmeter 


non-linear  systems,  inc. 


DEL  MAR  (San  Diego).  Californio 


NLS  —  The  Digital  Voltmeter  That  Works  . . .  And  Works . . .  And  Works! 


Measures  Voltage  from  ±;0.0001  to  ±999.99,  Ratio  from 
±.00001  to  ±.99999  ...  10  .Megohm  Input  Impedanee  . . .  0.012 
Accuracy  .  .  .  .Automatic  Selection  of  Range  and  Polarit)’  .  .  . 
And  Measures  Three  Times  Faster  Than  Any  Other  Stepping 
Switch  Instrument. 
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RESOLUTION 

ERROR, 

MILLIVOLTS 


123456789  10 
MEASURED  VOLTAGE 


This  chart  shows  the  significant  resolution  error  thiit 
results  in  otiicr  five-digit  meters  as  compared  to  the 
NLS  V-35  with  the  factual  fifth  figure. 


Training  Men  for  Overseas 


Language  and  custom  studies  are  stressed  for  engineers  going  abroad. 
Companies  say  technical  interests  help  to  provide  a  common  ground 


American  electronics  firms  are 
iloiiiK  a  goixl  job  of  training  em¬ 
ployees  they  send  overseas — even 
thouKh  flurries  in  Washington  this 
month  eoncerninR  the  image  of 
U.  S.  people  aboard  tend  to  cloud 
the  picture. 

Spokesmen  for  a  number  of  elec¬ 
tronics  manufacturers  say  the  ad¬ 
vance  training  given  to  men  going 
to  other  countrie.s  is  becoming  in¬ 
creasingly  important. 

-Anticipated  growth  of  markets 
in  Latin  America,  increasing  com- 
I)etition  from  Europe’s  Common 
Market  nations  and  the  general 
“shrinking”  of  today’s  world  pro¬ 
vide  ready  incentives  to  educate 
overseas  personnel,  they  say. 


Approaches  Vary 

Electronics  interviews  show 
that  many  firms,  both  large  and 
small,  have  organized  training  pro¬ 
grams  for  employees  going  abroad. 

-A  series  of  short-duration  trips 
with  nationals  of  host  nations  is 
part  of  the  We.stinghouse  approach 
to  an  overseas  career. 

In  this  way,  the  new  man  ab¬ 
sorbs  the  ways  of  the  country  in 
small  do.ses.  Once  the  man  and  the 
country  have  proved  they  are  com¬ 
patible,  a  series  of  intensive  lan¬ 
guage  cour.ses  is  started. 

In  addition,  the  man  is  encour¬ 
aged  to  spend  as  much  time  as  pos¬ 
sible  with  people  from  the  land  he 
is  going  to.  The  firm  prefers  tech¬ 
nically  trained  men  who  have  been 
in  its  employ  for  .some  time.  In 
.seeking  such  men,  the  company 
feels  the  internationally-minded 
engineer  will  make  his  interest 
known. 

Working  overseas  is  considered  a 
privilege — and  care  is  taken  to 
weed  out  the  man  who  won’t  get 
along  in  the  new  environment. 

The  short,  preliminary  trip  is 
al.so  used  by  General  Electric  as  a 
means  of  acquainting  company  per¬ 
sonnel  with  over-seas  assignments. 

The  men  al.so  go  to  Berlitz  lan¬ 
guage  schools,  receive  intensive 


Foreign  commerc*  meant  more  than  goods— it  also  means  good  will 


urges  greater  participation  by 
American  businessmen  in  overseas 
training,  has  a  dozen  electronics 
firms  as  members.  BCIU  sets  up 
courses  and  provides  special  aids 
to  men  going  abroad. 

In  supporting  the  work  of  the 
council,  Meade  Brunet,  RCA  execu¬ 
tive,  points  out  companies  can  sus¬ 
tain  losses  due  to  inadequate  prep¬ 
aration  for  overseas  assignments. 
He  also  stres.ses  that  enrollment  in 
training  programs  will  not  only 
benefit  foreign  operation,  but  will 
enable  the  U.  S.  business  commun¬ 
ity  to  help  its  nation. 


lectures,  .see  films  and  read  exten¬ 
sively  about  the  place  they’re 
headed  for.  The  company  feels  that 
the  man  going  abroad  must  be  the 
type  who  will  add  something  to  the 
country,  rather  than  just  live  there 
in  isolation. 

Men  chosen  for  overseas  posts 
mu.st  demonstrate  technical  com¬ 
petence  and  an  ability  to  get  along 
with  people.  Lack  of  either  quality 
usually  di.squalifies  him,  .say  com¬ 
pany  officials. 


Wives  Play  a  Part 

Married  men  going  abroad  for 
RCA  find  that  their  wives  can  be  a 
major  factor  in  succe.ss  or  failure 
at  the  new  a.ssignment. 

For  this  rea.son,  the  wife  receives 
the  same  language  courses  and 
training  her  husband  gets,  with  the 
company  paying  the  bill.  Prefer¬ 
ence  is  given  to  technically-profi- 
cient  men  capable  of  ab.sorbing  the 
language  and  cu.stoms  of  their  fu¬ 
ture  neighbors.  Men  .sent  abroad 
usually  go  in  teams  which  include 
personnel  already  familiar  with  the 
country. 

The  Business  Council  for  Inter¬ 
national  Understanding,  which 


Universal  Language 

Managers  of  overseas  divisions 
of  electronics  firms  interviewed  by 
Electronics  were  quick  to  point 
out  that  the  electronics  engineer 
has  an  edge  over  many  other  men 
going  abroad  to  work. 

“The  language  of  our  indu.stry 
is  a  common  one  all  over  the  world,” 
.said  one  major  manufacturer.  “Two 
competent  men  going  over  a  sche¬ 
matic  drawing  are  joined  in  read¬ 
ing  an  international  language  and 
sharing  a  common  interest,  no  mat¬ 
ter  what  nation  they  come  from.” 
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Protective  packages  for  aircraft  and  missile  instru¬ 
ments,  computers,  chemical  glassware,  and  various 
guidance  missile  devices,  are  among  custom-molded 
urethane  foam  containers  developed  by  Standard 
Plastics,  Inc.,  for  new  needs  of  industry. 


Lower  cost  is  only 
one  benefit 
of  Urethane  Foam 
packaging” 


.  ,  .  says  C.  D.  Snelling,  president,  Standard  Plastics,  Inc. 


“Our  custom-molded  urethane  foam  packaging  saves 
our  clients  as  much  as  in  costs,  reduces  bulk  by 
one-third  and  weight  by  75%, ”  states  Mr.  Snelling. 

“We  proved  to  our  customers  that  urethane  foam 
has  a  definite  place  in  the  packaging  field,”  he  adds, 
“and  1959  is  proving  to  be  the  big  year  in  this 
developing  industry. 

“The  excellent  energy  absorption  of  urethane 
foam  at  low  density  and  low  compression  set  is  sup¬ 
plemented  by  the  economy  of  this  material  in  terms 
of  cost,  space  and  weight  savings.  For  example,  our 
foam  package  for  magnetron  tubes  replaced  a  wooden 
packing  case  with  rubberized  hair  at  a  cost  saving 
of  30%,  a  cube  space  reduction  of  85%  and  a  weight 
saving  of  65%.  This  means  a  reduction  of  55  cubic 
feet  per  tube  package  and  157  pounds  per  unit — 
pretty  important  figures  to  a  shipper! 

“The  no-dust  feature  of  urethane  foam  is  also 
very  important  in  packaging  sensitive  instruments 
and  components,”  says  Mr.  Snelling.  “And  the  low 


moisture  content  (.3%)  makes  urethane  foam  vir¬ 
tually  chemically  inert  as  well  as  affording  corrosion 
resistance  to  silvered  surfaces  and  the  like.” 

Standard  Plastics,  Inc.,  was  formed  in  1954  to  mold 
urethane  foam  products  exclusively.  Recently  a  new 
16,000  square  foot  plant  was  opened  in  Fogelsville, 
Pa.,  which,  incidentally,  has  urethane  foam-lined  office 
interiors  for  temperature  and  sound  insulation. 

Write  Mobay  for  other  examples  of  how 
urethane  foam  specialists  are  working  with  industry 
to  improve  the  profits  and  potential  of  new  products. 


MOBAY 

CHEMICAL  COMPANY 


D*pt.  1-1  *  Pittsburgh  34,  Pa. 

Mobay  is  the  leading  supplier  of 
quality  chemicals  for  the  manu- 
facture  of  both  polyether  and 
polyester  urethane  foams. 


Pint  bi  Urethane  Chemistry 
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only  CMC  makes  a 


Plug  in  transistorized  drive' 


tk4ooer- 


The  most  versatile 
digital  printer 
ever  made 


♦  4  lines  p)er  second  printout  ♦  Takes  1 -2-2-4  or  1-2- 
4-8  four  line  code  ♦  No  stepping  switches  ♦  Operates 
from  only  6  volt  input  %  Parallel  entry  ^  Special 
options  available  including  10  line  and  analog  output 

*  6  digit  printout,  up  to  12  digits  on  special  order  ♦ 
Rugged  unitized  construction  *  Completely  compatible 
with  CMC’s  new  solid  state  frequency-period  counters, 
and  other  types  of  transistorized  counting  equipment. 


Printout  6  digits  standard, 
capacity 

Accuracy  determined  by  basic  count* 
ing  instrument. 

Display  time  0.2  seconds  minimum,  max¬ 
imum  controlled  by  the 
counter. 

Weight  60  lbs. 

Power  115  volts  ±10%,  50-60  cps 
requirements  25  watts 

Dimensions  17*  W  x  S'/j*  H  x  16 Vi*  D. 

(Rack  mounting  available  as 
option  D.) 

Warranty  One  year  on  electronics;  1.5 
million  lines  9  4  lines  per 
second  on  matrix;  10  million 
lines  9  4  lines  per  second 
on  printer  assembly,  or  1 
year,  whichever  occurs  first. 

Price  $1350.00.  Add  $10.00  for 
rack  mount. 


For  a  demonstration  of  this  remarkable  new  printer  and  complete 
technical  information,  call  your  nearby  CMC  engineering  repre¬ 
sentative  or  write  to  us  direct.  Please  address  Dept.  IH9. 


Computer-Measurements 

Company  A  Division  of  Pacific  Industries,  Inc. 
12970  Bradley  Avenue  •  Sylmar,  California 
Phone:  EMpire  7-2161 
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Miniaturized,  high  spaed 
Internal  pinion  Counter  for 
altimeter.  Unusually  large 
figure  display  in  diameter. 


Navigational  Counfe^^® 
designed  with  concentric 
drums  for  maximum  figure 
display  in  minimum  space. 


INSTRUMENT 


Assure  Top  Reliability  and 
Accuracy  for  Instrumentation 


Veeder-Root’s  long  experience  in  the  design,  development  and  produc¬ 
tion  of  intricate,  miniaturized  counting  devices  gives  you  that  extra 
margin  of  dependability  whenever  instrumentation  requires  digital  read¬ 
out.  In  fact,  Veeder-Root  makes  the  most  extensive  and  varied  line  of 
instrument-type  counters  in  the  world! 

There’s  another  Veeder-Root,i^pecialty  of  importance,  too  —  applica¬ 
tion  ingenuity.  Whatever  yoiu*  instrument  problem  or  requirement, 


Make  Instruments  Do  More  With  These  Veeder-Root  Counter  Types:  predetermined 


ELECTRONIC 


MAGNETIC 


SO 


CIRCLE  NO.  50  READER  SERVICE  CARD 


SEPTEMBER  11,  1959  •  ELECTRONICS 


NavigaHonSF*^^Q£ 
Counter  displaying^® 
degrees  and  minutes. 
Features  miniaturized 
assembly  techniques. 


4-Bank  Counter  for  frequeiT 
selection  on  communications 
equipment.  Features 
intricate  gear  trains. 


Electromagnetic  Counter,  specially  designed 
with  pre-set  feoture  for  subtractive  functions. 
Requires  only  1  square  inch  of  panel  space. 


Veeder-Root  can  provide  the  answer  by  supplying 
a  single  device  or  a  complete  counting  "package” 
to  fit  your  system.  j 

Tlie  Veeder-Root  Counters  shown  here  are 
only  a  small  selection  of  the  specialized  line  of 
precision  counters  developed  for  instrument  and  mili¬ 
tary  applications.  Each  demonstrates  Veeder-Root’s 
ability  to  design  and  produce  to  high  precision,  fine 
tolerances,  and  military  specifications,  and  to  satisfy 
severe  environmental  testing  requirements. 

Send  Us  Your  Requirements  Now  .  .  .  Take  full 
advantage  of  Veeder-Root’s  extensive  Counter  know¬ 
how  to  help  improve  the  accuracy  and  reliability  of 
your  instrumentation  or  system.  ContEfCt  your  local 
Veeder-Root  Counting  Engineer  or  write  direct. 


Dual  Counter  device  for  communicationt  equip¬ 
ment.  Features  intricate  assembly  and  gearing. 


Hartford  2,  Connacticut 


Hartford,  Conn.  •  Greenville,  S.  C.  •  Altoona,  Pa.  •  Chicago  •  New  York  •  Los  Angeles 
Son  Francisco  •  Montreal  •  Offices  and  Agents  in  Principal  Cities 


REMOTE  DATA  READOUT  •  COUNT-PAKS  e  REVOLUTION  •  DEGREE 


•  GEAR  DRIVEN  •  AUTOMATIC  RESET 
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COLUMBUS 

ELECTRONICS 

CORP. 

DOUBLE 

DIFFUSED 

SILICON 

RECTIFIERS 


Industry  Grows  In 


Here^s  a  report  from  Portland,  Ore.— 'City  of 
Roses'— where  electronics  is  blooming,  too 


Portland,  Ore. — This  metropoli¬ 
tan  AREA  of  about  800,000  people 
will  probably  never  become  a  giant 
Los  Angeles-style  center  of  our  in¬ 
dustry.  But  a  post-Wescon  visit 
to  the  “City  of  Roses”  points  up  a 
few  interesting  things. 

First  of  all,  the  flowers  have  been 
getting  a  run  for  their  money  from 
the  growing  electronics  business,  in 
the  form  of  oscilloscopes,  micro¬ 
miniature  relays,  gyros,  potentiom¬ 
eters  and  precision  transformers. 

Growth  Rate 

In  the  last  two  years,  the  grow’th 
rate  of  Portland’s  handful  of  small 
and  medium-sized  electronics  com¬ 
panies  has  been  prodigious.  The 
Iron  Fireman  Mfg.  Co.’s  Electronics 


division  has  more  than  doubled  its 
number  of  employees  in  the  last 
year  from  250  to  550,  and  is  still 
hiring  workers.  The  division’s  an¬ 
nual  sales  are  around  the  $5-million 
mark,  with  prospects  even  brighter. 

For  example,  its  current  sales  of 
microminiature  relays  are  running 
double  last  year’s  sales,  which  were 
themselves  50  percent  higher  than 
the  previous  year’s  levels. 

Osborne  Electronics  Corp.,  with 
some  300  employees,  about  100  more 
than  last  year,  is  currently  doing 
business  at  an  annual  rate  of  $3 
million.  The  firm  reports  its  main 
problem  now  is  “getting  production 
out  the  door.”  ^ 

A  large  oscilloscope  manufac¬ 
turer,  Tektronix,  typifies  Portland’s 


Now  .  .].  an  extensive  line  of  high 
performance,  hermetically  sealed,  sili¬ 
con  power  rectifiers  UP  TO  35  AMPS., 
JEDEC  types  exceeding  Mil  specifica-' 

NEW 

SINGLE  unit  VERY  HIGH  VOLTAGE  silicon 
rectifiers  exhibiting  these  desirable 
characteristics ...  ^ 


New  Communications  Satellite 


NEW 


INSULATED  STUD  silicon  rectifiers 
ottering  these  quality  features... 


Simplify  mounting 
Saves  assembly  parts  i  coats 
Obtain  efficient  heat  transfer 
Give  greater  design  flexibility 


AVAILABLE  UP  TO  10  AMPS  P»  UNIT  AND 
UP  TO  2000  VOLTS  PIV.  W 


WRITE  FOR  FULL  DETAIU 


COLUMBUS  ELECTRONICS  CORP. 

lOtO  SAW  HILL  RIVER  RD.,  YONKERS,  N.  Y. 
YOnkeri  8  t22t  •  TWX  Yonkers,  My-1369 


Full-seal*  mockup  of  Signal  Corps'  Courier  communications  satellite  was  shown  for  the 
first  time  at  Fort  Monmouth's  open  house  recently.  Scheduled  for  o  spring  launching,  the 
satellite  will  serve  os  a  teletypewriter  relay  station  in  Army's  worldwide  communications 
network.  Philco  is  building  the  payload— a  mechanism  for  receiving,  storing,  and  when 
instructed  from  the  ground,  transmitting  messages.  ITT  is  building  the  ground  equipment 
which  uses  Radiation,  Inc.'s  antenna 
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Northwest 


irrowth.  The  firm  added  1,200  new  | 
people  to  its  payroll  la.«t  year, 
bringing  the  total  to  3,000.  Tek- 
troni.x  al.so  built  a  new  plant  to 
house  its  employees,  is  now  con¬ 
structing  a  ceramic-parts  process¬ 
ing  plant,  plans  still  more  expan¬ 
sion. 

Company  employees’  retirement 
fund  owns  300  acres  of  land  and  an 
expandable  warehou.se,  and  fund 
trustees  want  to  get  in  on  the  Rose 
City’s  growth  by  developing  the 
land  into  an  industrial  park. 

Keyed  to  Aireraff,  Missiles 

A  .second  point  apparent  to  an 
ob.server  in  Portland  is  that  many 
small  electronics  plants  here  depend 
very  heavily  on  the  big  aircraft  and 
missile  contractors  along  the  West 
C»)ast  for  their  component  and  in¬ 
strument  sales.  This  business  is  al- 
mo.st  all  military  now,  but  commer¬ 
cial  jet  airliners  are  a  new  and 
promising  market. 

Emphasis  by  some  firms  on  mi¬ 
crominiature  components  seems  to 
jibe  with  the  thinking  of  top  elec¬ 
tronics  men.  For  instance,  Herbert 
York.  Defense  Department’s  di¬ 
rector  of  re.search  and  engineering, 
told  the  closing  Wescon  luncheon 
that  microminiaturization  of  equip¬ 
ment  will  be  iKseful  even  if  experts 
don’t  immediately  know  what  for. 
‘‘Intuition  tells  you  .some  develop¬ 
ments  are  a  good  thing,”  he  .said. 

The  right  intuition  and  contin¬ 
ued  fat  orders  from  big  defense 
contractors  should  keep  the  for¬ 
tunes  of  small  firms  in  this  part  of 
the  country  moving  up. 

One  company  making  sensitive 
advanced  components  for  opera¬ 
tional  missiles  is  selling  more  ad¬ 
vanced  ones  for  developmental 
missiles,  thinks  its  newest  units 
will  anticipate  the  sophistication  of 
weapons  systems  now  only  being 
planned. 

If  such  products  also  successfull> 
anticipate  demand  for  microminia¬ 
turization  of  commercial  and  indus¬ 
trial  products,  the  lily  will  have 
l)een  painted — Portland’s  roses  not¬ 
withstanding. 
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Fairchild's  Sub-Miniature  Rate  Gyro  Has 

FULLY  CONTROLLED  DAMPING 

Only  Fairchild's  Rale  Gyro — has  uniform,  constant  damping 
for  any  required  percentage  of  critical  within  ±15%  and  over 
the  entire  operating  temperature  range  of  — 40°  to  -t-200*F. 

This  is  accomplished  by  varying  the  damping  area,  using  the 
damping  medium  as  a  sensing  device  which  varies  with  tem¬ 
perature  changes. 

TAKES  100  g's  OF  SHOCK 

Only  Fairchild’s  Miniature  Rate  Gyro  takes  100  g‘s  of  shock 
and  IS  g's  at  2000  cps  vibration  even  at  rates  as  low  as  20* 
per  second.  This  high  shock  resistance  is  due  in  part  to 
Fairchild's  exclusive  design  feature  which  does  not  require 
the  torsion  bar  to  act  as  a  supporting  medium. 


1  OTHER  FAIRCHILD  OUTSTANDING  CHARACTERISTICS  1 

INPUT  PATES 

•+■20  to  +800 

OUTPUT  6  volts,  400  cps. 

(Full  Scale) 

degree/second 

phase  sensitive 

SIZE  t  WEIGHT 

15/16"  dia.  X  2"  long 
—  2  ounces 

LINEARITY  0.1%  to  half  scale 
3.5%  to  full  scale 

MOTOR 

2  or  3  phase; 

6.3V  or  26V  AC 

NULL  15  to  40  mv  total 

depending  upon 
maximum  rate 
and  damping. 

Fur  more  information 
irritr  hrfil.  iiH 

*11111111  COMPONENTS  DIVISION 


COUTBOli  PO0POBATION  ??S  Put  6111  f  WnhinttOMBM 

CONTROLS  QORFOftATION  l  I .  N  ».  lnAnttifs,Cd 

Potrntlomctcrs  •  Gyros  •  Prstturc  Trsnsductrt  •  Accsisromtttrs 

A  Subsidiary  of  Fairchild  Camara  and  Instrumant  Corp. 


Whatever  your  iusulation 
ilcevitif'  problem,  there’s  an 
ppropriate  Resinite  material, 
'all  your  Resinite  distrilmtor 
or  write  for  samples  and 
performanee  data. 


Resinite 

THE  TSs/afe/r  CHEMICAL  COMPANY  Resinite  Department 

Plants:  Santa  Barbara,  Calif.  •  No.  Andover,  Mass. 


V 


SPECIALISTS  IN  VINYL  SLEEVING  AND  TUBING  FOR  THE  AIRCRAFT,  ELECTRONICS.  ELECTRICAL  AND  PHARMACEUTICAL  FIELDS 


S4  CIRCLE  NO.  54  READER  SERVICE  CARD 


CIRCLE  NO.  55  READER  SERVICE  CARD  ► 


Developed  specially  for  the  new  “B”  revision  of  MIL-I- 
7444,  Resinite  EP-93C^  is  transparent  and  colorless  (no 
aniljcr  tint).  Here  is  a  brand  new  material  embodying 
all  the  superior  characteristics  of  Resinite  specification 
grade  insulation  sleevings  —  and  more.  Now  there  is  a 
Resinite  material  for  all  Types  (transparent,  tinted  or 
colored)  and  all  Size  Ranges  of  this  important  speci¬ 
fication.  Ask  yonr  Resinite  Distributor  for  complete 
information  or  write  for  samples  and  performance  data. 


•  Smoother,  harder  surface 
facilitates  installation 

•  Flexible  at  —90’‘F 

•  Withstands  185°  F 
continuously 

•  Flame  Resistant 

•  Funiius  Resistant 

•  A//  3  types  and  size  ranges 

•  Transparent,  amber,  black, 
white,  and  red 

•  E.xclusive  “Soft-Wound” 
spooling  asstires 
fidl-round  sleeving 


5s 
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the  new  look  in  50  and  lOO  ampere  electrical  connectors! 


All  current-carrying  metal  parts  are  ma¬ 
chined  of  high-grade  brass  and  gold-plated 
for  stable  electrical  contact  and  resistance 
to  corrosion. 


•  SOCKET 
SECEPTACUE 


Afl  plastic  parts  are  molded  of  durable  nylon 
for  excellent  resistance  to  corrosive  chem¬ 
icals,  heat,  oil  and  grease,  abrasion  and 
impact,  chipping  and  cracking. 


Pin  plugs  quickly  assembled  with  a  single 
nut  after  cable  connection. 


/ 


PIIM 

PUUQ 


Receptacle  caps  and  bodies  dre  color- 
matched  for  quick  circuit  Tdentification  in  | 
front  and  back  of  panel. 


Positive-grip,  functionally  designed  plugs 
provide  best  handling  ease  and  convenience. 


Plugs  can  be  connected  to  a  range  of  cable 
sizes  by  fastening  screws  or  by  soldering. 


•  '•\ 


testing  facilities 


laboratories 


3  13/16 


5/16  24  STUD 


REQUIRE  I  3/^16"  PANEL  HOLE 
1/4"  NtAXIMUM  PANEL  THICKNESS 

lOO  AMPERE  TYPES 


RLQ-j'RE  r  PANE  :  -i 
1/4'  MAXIMUM  PANEL  THICKM 

50  AMPERE  TYPES 


SAFETY  AND  EFFICIENCY  are  as¬ 
sured  by  low-resistance,  fully  in¬ 
sulated  connections  .  .  .  circuits 
can  be  energized  with  safety  to 
user  and  equipment  ...  all  metal 
parts  recessed  for  maximum  pro¬ 
tection. 


EQUIPMENT  SAVINGS  are  made 
possible  by  utilizing  one  piece 
of  apparatus  to  do  the  work  of 
many  .  .  .  installation  of  costly 
permanent  switching  gear  and 
wiring  is  minimized. 


RAPID  INTERCHANGE  and  inter 
connection  of  electrical  appa¬ 
ratus  permits  many  tests  or  oper¬ 
ations  to  be  made  and  changed 
in  the  quickest  possible  time  — 
set-up  time  is  decreased. 


MAXIMUM  FLEXIBILITY  of  power 
supply  boards  and  distribution 
panels  .  .  .  mobile  and  portable 
equipment  can  be  transported  to 
any  location  .  .  .  stationary 
patchboards  provide  centralized 
control  location. 


Attach  the  cable  to  the  pin  plug  with  the 
two  fastening  screws  or  by  soldering. 


Slip  the  socket  plug  grip  over  the  cable 
and  attach  the  cable  to  the  socket  plug 
with  the  screws  or  by  soldering. 


After  opening  the  panel  hole,  screw  the 
cap  and  the  base  together  securely. 


Slip  the  grip  over  the  pin  plug  and 
tighten  in  place  with  the  assembly  nut. 


Screw  the  socket  plug  shield  and  grip 
together  securely. 


Attach  the  wiring  by  lug.  clip-lead,  wrap¬ 
around  or  by  soldering. 


THE  SUPERIOR  ELECTRIC  COMPANY,  BrUlol,  Connecticut 


. . .  FOR  YOUR  FILES 
Request  SUPEHCON 
Bulletin  giving  full  technical 
information,  ratings 
and  specifications. 


Please  have  your 
representative  call. 


Please  send 
SUPERCON  Bulletin. 


name 


company 


address 


state 


f/ecfromc  test  and  maintenance  costs  | 

REDUCED  90% 


with  the  Tape-Programmed  SUPERTESTER" 


Drastically  reduced  test  costs,  increased  equipment  reliability 
and  quality,  incipient  failures  located  during  routine  main¬ 
tenance,  decreased  down  time  for  vital  equipment,  production 
bottlenecks  eliminated,  no  time  wasted  overhauling  good  units 
and  needlessly  replacing  good  components,  exceedingly  valu¬ 
able  in  ground  support— these  are  a  few  of  the  many  reasons 
that  CTI  Supertesters  are  so  widely  used  for  all  types  of  elec¬ 
tronic  and  electrical  testing  from  production  to  held  main¬ 
tenance.  In  making  complete  static  and  dynamic  measurements 
on  constituent  circuits  or  in  analyzing  performance  of  entire 
systems.  Supertesters  have  demonstrated  time  and  again  their 
advantages  over  other  test  methods. 

Proved  in  over  one  year  of  use,  the  Model  180  Tape- 
Programmed  Supertester  is  bringing  a  new  versatility  into 
automatic  testing.  With  the  accessory  Tape  Punch  and  Tape 
Duplicator,  identical  or  revised  copies  of  tapes  can  be  made  in 
seconds,  an  important  feature  where  numerous  design  changes 
are  of  concern.  Copies  of  tapes  used  by  the  original  equipment 
manufacturer  can  be  supplied  for  held  use,  always  assuring 
that  equipment  is  meeting  the  latest  design  speciheations.  In 
addition,  lengthy  test  speciheations  are  eliminated  and  the  test 
instruments  for  a  large  variety  of  units  are  kept  to  a  minimum 
—one  CTI  Supertester. 

Write  for*  complete  speciheations  on  the  Model  180.  A 
brief  outline  of  your  test  requirements  will  enable  us  to  advise 
you  in  more  detail  on  the  application  of  our  testers  to  your 
needs.  Related  CTI  products  are  the  Model  165  Cable-Harness 
Analyzer,  Model  176  card-programmed  Component  Tester,  and 
Model  100  Supertester. 


The  new  Model  180  Tape-Programmed  Supertester  has  the 
same  outstanding  features  that  have  made  CTI  automatic  test 
equipment  the  leader  in  the  field— high  accuracy,  go/no-go 
bridge  measurements,  widest  scope  of  tests  and  auxiliary  opera¬ 
tions,  and  complete  customer  confidence  in  test  results  through 
fail-safe  circuitry  and  self-testing  ability. 

Engineers:  Career  opportunities  are  currently  available  at  CTI 


CALIFORNIA  TECHNICAL  INDUSTRIES 

DIVISION  OF  TEXTRQN,  INC. 

BELMONT  8,  CALIFORNIA 
Foremost  in  Automatic  Testing 


CIRCLE  NO.  56  READER  SERVICE  CARD 


CIRCLE  NO.  57  READER  SERVICE  CARD  57 


THE  WIDEST  RANGE  OF 

CAM  TIMERS 


TIM 


YCLES 


2/3  Seconds  to  72  Hours  in  600  steps 


INDUSTRIAL  TIMER  CORPORATION 


l  hue rs  that  Control 
the  Pulse  lieut  of  Industry 


1409  McCarter  highway,  Newark  4,  n.  j. , 


58  CIRCLE  NO.  58  READER  SERVICE  CARD 
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Infrared  satellite  tracker, 
above,  developed  by  ITT,  can  detect 
artificial  satellites  thousands  of 
miles  above  the  earth. 

The  tracker  uses  a  19-in.  concave 
mirror  to  collect  the  ir  energy  given 
off  by  .satellites.  This  energy, 
caused  partly  by  friction  between 
a  satellite  and  the  thin  atmosphere, 
or  by  rocket  motor  exhaust,  is  then 
focused  on  a  sensitive  detector, 
chilled  to  a  temperature  lower  than 
-300  F. 


The  collector  mirror  oscillates 
and  scans  an  area  of  the  sky  where 
the  satellite  is  expected  to  pass. 
Shortly  before  the  satellite  is 
sighted,  the  tracker  is  set  in  motion 
and  the  satellite  eventually  catches 
up  with  the  arc  of  the  sky  being 
.scanned.  A  semiautomatic  tracking 
device  then  keeps  the  tracker  locked 
on  the  .satellite. 

"Distinct  Improvements" 

“If  te.sts  bear  out  our  calcula¬ 
tions,”  says  F.  H.  Hall,  Jr.,  ITT 
physici.st,  “the  ir  tracker  will  rep¬ 
resent  di.stinct  improvements  in  re¬ 
liability  and  production  economy.” 

The  tracker  was  developed  for 
the  Air  Force  to  an.swer  questions 
on  the  nature  of  ir  radiation  emitted 
by  orbiting  satellites.  These  ques¬ 
tions  are  vital  to  space  vehicle 
aerodynamics,  atmospheric  physics, 
space  vehicle  navigation  and  com¬ 
munication  and  space  medicine. 

The  tracker  also  may  have  appli¬ 
cations  in  missile-detection  sys¬ 
tems,  if  field  tests  show  that 
missiles  generate  detectable  ir 
radiation. 


MODEL  22 

Advanced  tran>isiohi!ed 
milli-microsccond  sampling 
attachment  converts  conventional . 
oscilloscope  to  tractional  *  / 
tnilU-microsecond  operation. 


MODEL  PG3 

Transistorize 
milli-microsecond  pulse 
generator. 

Riscilme.  better  than 
,3  milli-microscconds. 


riRST  IN  MIILIMICROSICONO  INSTRUMENTS 
write  lor  specifications  to  dept  £-9  , 


LUMATRON 


ELECTRONICS 


M  URBAN  AVL.WEStBURT,  L  I,  N.  T. 


Explorer  VI  Transmitting  Well 


Satellite  reveals  a  larger  concentration  of  low' 


Explorer  VI  data  is  proving  to  be  which  carries  from  134  mi  perigee 
“better  than  satisfactory,”  in  the  to  22,000  mi  apogee, 
words  of  George  E.  Mueller,  vice-  The  “telebit”  digital  unit  aboard 
president  of  Space  Technology  Lab-  Explorer  VI  both  stores  and  calcu- 
oratories,  which  is  responsible  for  lates  before  transmitting  totalled 
scientific  direction  of  the  satellite  data  to  earth  on  completion  of  a 
project.  predetermined  cycle.  This  data  in- 

Mueller  says  the  “telebit”  tele-  eludes  cosmic  radiation,  magnetic 

metry  system  of  Explorer  VI  has  fields,  radiowave  propagation,  solar 

reported  a  larger  concentration  of  corona  density,  ionization,  micro- 

low-energy  particles  in  space  than  meteorite  fiux  and  momentum, 

previously  postulated.  Data  in  Coded  dsita  picked  up  by  a  ground 
higher  energy  density  corroborates  station  is  .sent  through  a  .sensitive 
the  Van  Allen  observation.  receiver  before  being  demodulated. 

Energy  level  of  the  particles  is  is  then  punched  on  teletypewriter 

200,000  electron  volts.  He  disclosed  tape  to  give  an  exact  representation 

that  the  satellite’s  solar  power  level  of  the  data  recorded  by  the  .satel- 

is  .slightly  lower  than  anticipated  lite’s  instruments.  Taped  informa- 

but  it’s  hoped  that  it  will  last  a  tion  goes  to  a  central  computer 

year.  One  dust  particle  has  been  which  prints  it  out  in  chart  or 

counted  for  every  100  million  cu  ft  graphical  form  for  evaluation  by 

of  space  during  the  satellite’s  orbit  STL  scientists. 


MODEL  12 


Fa^tenl.  Tm>«l  •entilivr 
Milli-MkroA^ond  IWilfoMrupe. 

RiMriime:  0.4  milti-microseconJs., 
SenvitivitJ;  ymv/cm.  ^ 


Infrared  Tracks  Distant  "Moons” 
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energy  particles  in  space  than  expected 


Transitron  offers... 

INDUSTRY'S  MOST  COMPLETE  LINE 


SILICON  TRANSISTORS 


JAN  TRANSISTOR 


Minimum 
Current  Gain 
(B) 


10 


Maximum 
Collector  Voltage 
(Volts) 


30 


Maximum 
Ico  &  2S*C 
and  Vc  Max. 
(mX) 


Only  Jan  Silicon 
Transistor 


SMALL  SIGNAL 


Minimum 
Current  Gain 
(B) 


Maximum 
Collector  Voltage 
(Volts) 


Cut  oH  Fiequency 
(MC) 


Maximum 
Ico  (rr+  25'*C 
and  Vc  Max. 
(mX) 


Low  Ico 

Operation  to  I7S°C 
200  mw  Power  Dissipation 


HIGH  SPEED  SWITCHING 


Cut  off  Freq. 
(MC) 


Maximum 
Collector  Voltage 
(Volts) 


Maximum 

Collection  Saturation 
Resistance  (ohms) 


Max  Power 
Dissipation 
I  IU0°C  ambient 
(MW) 


Max.  Power 

Maximum 

Minimum  DC 

Dissipation  (u)  25°C 

Collector  Voltage 

Current  Gaip 

Case  (Watts) 

(Volts) 

(B) 

Fast  Switching 
High  Vc 

Rugged  Construction 


HIGH  POWER 


Maximum  Power 
Dissipation  .  .  2S°C 
Case  (Watts) 


Minimum  DC 
Current  Gam 
(B) 


Typical 

Collector  Saturation 
Resistance  (Ohms) 


Maximum 
Collector  Voltage 
(Volts) 


High  Current  Handling 
Ability 

Low  Saturation  Resistance 
Rugged  Construction 


SILICON  DIODES 


Fast  Switching  and  High  Frequancy  Types 
Ratings  (fv.  25  C 


Recovery  Times  Under  IS  yisec 
High  Conductance  Combined 
With  Fast  Switching 
Subminiature  Size 
High  Inverse  Resistance 


INSOB 


1N809 


INSSB 


1N6S9 


IN643 


JAN  1N2S1 


SILICON  RECTIFIERS 


Ratings  @  150°C  Case  Tamparatura 


St 


Subminiature  Glass 


Military 


Stud  Mounted 


Write  lor  Bulletins:  TE-13S3  and  TE-13S5 


Military  and  High  Crnductanca  Types 
Ratings  @  150  C 


Inveise  Recovery 
Time  Otsec) 


iWfl'liiTftBI 


JAN  IN458 


JAN  1N4S9 


IN4gSB 


lN4g8A 


Write  for  Bulletin  TE13S0 


Peak  Recurient 
Inverse  Voltage 
(Volts) 

Maximum  Average 
Forward  Current 
(ma) 

Maximum  Inverse 
Current 
(ma) 

FEATURES 

0.2 

0.2  ((c)  25“C) 


Reliability  at  High 
Temperatures 
High  Efficiency 
•  Rugged  Construction 

>  Hermetic  Sealing 

>  Low  Thermal 

Resistance 


Write  for  Bulletin  TE-I3SI 


SILICON  REGULATORS  AND  REFERENCES 


Power  —  SV-924 


Stabistof  —  SG-22 


Reference  —  SV-3176 


Ref  Amp  —  3N44 


55*C 

(nm^r 

(mi)* 

too 

Temp.  CoefKaent 
*.00l9irc 


*.002<ftrC 


>  Long-term  atabilitir 

•  Operatton  up  to  150*C 

>  Small  size,  eaty  mounting 

>  Hermetically  toalod 


SILICON  CAPACITORS 


Ultra  High  Fraqutncy  Typas  —  Ratings  (n  25°C 


Capacity  Omf)  0  — 4V 

0)  V  Mai  &  -O.IV  I  ^  SOMc  ^  I 


Subminiature  Size 
High  Q 

High  Temperature  Operation 


GERMANIUM  COMPUTER  TRANSISTORS 


Write  ter  Mtelta  n-UOO  A  n-13l« 


Your  local  authorized  7'bansitron 
Dishtributok  now  carries  in-stock 
inventories  for  immediate  delivery. 


Transitron’s  TD  series  of  rectifier  stacks  offer  a 
wide  range  of  ratings  in  seven  standard  circuit  con¬ 
figurations.  High  voltage  cartridges,  quads,  plug-in 
assemblies,  and  many  other  special  encapsulations 
are  also  available.  Your  inquiries  are  invited. 

Write  for  Bulletin  TE-13^. 


•  High  FioquoncySwitching 

•  Low  Soturttion 
Rtiistenco 

•  Uniform  Input 
Choroctonstics 


yh. 

Uddj^ 


'Francitron 


electronic  corporation  e  wakefield,  maseachueetts 


cncu  NO.  61  READCR  SIRVKE  CARO 


RF  Abu>rpt»on 


BIRD 


Each  model  43  Directional  Watt¬ 
meter  is  made  up  of  a  line  sec¬ 
tion,  an  indicating  meter  and 
plug  in  measuring  elements  all 
contained  in  an  aluminum  case. 
ELEMENTS;  Available  in  the  combi¬ 
nations  of  power  and  frequency  ranges 
listed  below: 

FREQUENCY  RANGE:  25  to  1000  me 
in  five  ranges;  (25  60mc)  (50  125mc) 

(100  250mc)  (200  500mc)  (400  lOOOmc) 

POWER  RANGE:  10  to  500  Watts  in 
six  ranges:  (lOW)  (25W)  (50W)  (lOOW) 
(250W)  (500W) 

OTHER  BIRD 


D  I  R  i  € 

n  RIADIHG'I 

Directipnal  I 

jpiRf .  % 

WATTMiTER 

MODEL  43 

An  insertion  type  instrument  used 
to  measure  forward  or  reflected 
power  in  coaxial  transmission 
lines  in  the  frequency  range  25 
to  1000  me.  Directional  selectiv¬ 
ity  is  accomplished  by  fingertip 
rotation  of  element  to  point  ar¬ 
row  in  direction  of  power  to  be 
measured.  Calibration  charts  or 
full  scale  meter  adjustments  are 
not  needed  for  this  direct  read¬ 
ing  instrument. 

The  lightweight  and  portable 
Model  43  may  be  used  on  mobile 
or  fixed  equipment.  It  is  recom¬ 
mended  for  accurate  measure¬ 
ment  of  forward  or  reflected 
power... transmission  line  loss... 
„ \  insertion  loss  of  components,  such 
^  as  filters,  connectors,  switches, 
relays,  etc. . . .  antenna  matching 
work... continuous  monitoring  of 
transmitter  output  and...VSWR 
in  complete  systems  in  operation. 


ACCURACY:  ±5%  of  full  scale 
VSWR:  Below  1.05  for  complete  unit 
and  two  connectors. 

QUICK  •  CHANGE  CONNECTORS: 

Two  TYPE  "N"  FEMALE  connectors  which 
mate  with  UG/21/8  are  supplied  UN¬ 
LESS  OTHERWISE  SPECIFIED.  Optional: 
(Male  or  Female  “HN")  (Male  or  Female 
"C")  (Male  "N")  and  (Female  UHF: 
S0  239) 

WEIGHT:  4  pounds 
DIMENSIONS:  7*  x  4*  x  3’ 

Complete  Specifications  BULLETIN  4436 
Sent  on  Request. 

PRODUCTS 


Wottmwitrs 

ELECTRONIC  CORP. 

CHurchill  8-1200 

30303  Aurora  Road,  Solon,  Ohio 

W*i>*rn  R*pr*i*rttotiv«: 

VAN  CROOS  COMPANY.  Woodland  Hill*.  Calif. 


MEETINGS  AHEAD 

Sept.  7-12:  Machine  Searching  and 
Translation,  International  Conf., 
Western  Reserve  Univ.  and  Rand 
Devel.  Corp.,  Western  Reserve 
Univ.,  Cleveland. 

Sept.  14-16:  Quantum  Electronics 
Phenomena,  Office  of  Naval  Re¬ 
search,  Shawanga  Lodge,  Blooming- 
burg,  N.  Y. 

Sept.  1.5-17:  Electronic  Exposition, 
Twin  Cities  Electronic  Wholesalers 
Assoc.,  Municipal  Autlitorium,  Min¬ 
neapolis. 

Sept.  17-18:  Engineering  Writing  & 
Speech,  Dual  National  Symposia, 
PGEWS  of  IRE,  Sheraton-Plaza  Ho¬ 
tel,  Boston;  Ambassador  Hotel,  Los 
Angeles. 

Sept.  17-18:  Nuclear  Radiation  Ef¬ 
fects  in  Semiconductors,  USASRDL, 
Western  Union  Auditorium,  New 
York  City. 

Sept.  21-25:  Instrument- Automation 
Conf.  &  Exhibit,  ISA,  International 
Amphitheater,  Chicago. 

Sept.  22-24:  Industrial  Nuclear  Conf., 
.Armour  Research  Foundation  & 
Nucleo.nics  (McGraw-Hill),  Mor¬ 
rison  Hotel,  Chicago. 

Sept.  2.3-25:  Non-Linear  Magnetics 
and  Magnetic  Amplifiers,  AIEE, 
ISA,  PGIE  of  IRE,  Shoreham  Ho¬ 
tel,  Washington,  D.  C. 

Sept.  23-25:  Residual  Gases  in  Elec¬ 
tron  Tubes  and  Related  High-Vac¬ 
uum  Systems,  International  Sym¬ 
posium,  Italian  Society  of  Physics, 
Como,  Italy. 

Sept.  28-30:  Telemetering,  National 
Symposium,  PGTRC  of  IRE,  Civic 
Auditorium  &  Whitcomb  Hotel,  San 
Francisco. 

Sept.  30-Oct.  1 :  Industrial  Electronics 
Symposium,  PGIE  of  IRE,  AIEE, 
Mellon  Inst.,  Pittsburgh,  Pa. 

Oct.  5-7:  Communications  Symposium, 
National  Conf.,  PGCS  of  IRE,  Hotel 
Utica,  Utica,  N.  Y. 

Oct.  12-14:  National  Electronics  Con¬ 
ference.  AIEE,  EIA,  IRE,  SMPTE, 
Hotel  Sherman,  Chicago. 

!  Mar.  21-24,  1060:  Institute  of  Radio 
Engineers,  National  Convention, 
Coliseum  &  Waldorf-Astoria  Hotel, 
New  York  City. 


There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE,  and  other  departments  be¬ 
ginning  on  p  136. 
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NIATURE  WIRE  &  CABLE 


AUDIO  WIRES  &  CABLES 


Hl-V  AND  Hl-F  WIRES 
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CHESTER,  NEW  YORK 

A  SUBSIDIARY  OF  MIAMI  COPPER  COMPANY 


Fast  moving  electronic  technology  so  often^n^ads  wire 
and  cable  construction  to  meet  specific  perf^^^Se  needs. 
As  a  “specialist  in  specials”  Chester’s  e^^mring  and 
production  facilities  are  geared  to  meet  b^^^pitary  and 
commercial  requirements  for  plastic  in^^ma  wire  and 
cable,  while  offering  standard  construc^^^^r  more  gen¬ 
eral  applications.  The  few  types  shoj^^^  this  page  are 
typical,  high-quality  Chester  prodyC^jifill  of  which  may 
be  varied  to  solve  your  electronic  iror  and  cable  problems. 


SEND  FOR  THIS  FRE  ^CATALOG 

The  full  story  of  Chester  wires/#d  cables  for  the 
electronic  industry  is  in  condV^d  catalog  ELT-1. 


your  electronic 
wire  and  cable 
problems  end 
h^fe 


TRANSMISSION  LINES 


Single  or  multi-conductor  types  in  #18  to 
#30  AWG  sizes  with  thin  wall  Plasticote* 
jacket.  For  radio,  TV,  electronic  equipment. 


Microphone,  phonograph,  intercom,  etc.  An 
extensive  selection  of  single  and  multi-con¬ 
ductor  types  for  every  audio  application. 


High  frequency  test  lead,  high  frequency 
lead  wire  and  flame-retardant  high  voltage 
wire.  For  use  on  flyback  transformers,  ac¬ 
celerating  anodes,  etc. 


COAXIAL  CABLES 


RG  types  in  both  standard  and  special  de¬ 
signs;  military  or  commercial  versions. 
Meet  all  MIL  specs.  Miniature  designs,  too. 


MILITARY  HOOK-UP  WIRES 


A  complete  line  for  all  military  and  conv 
mercial  needs.  Includes  the  new  ‘‘Thrif-T- 
Bond”*  bonded,  tinned  wire.  Nylon,  Teflon, 
braided  jackets.  Color-coded. 


MULTI-CONDUCTOR  CABLES 


For  computers  and  related  equipment.  Any 
number  of  color-coded  conductors  grouped 
to  your  requirements  and  sheathed. 


APPARATUS  WIRES 


Wire  sizes  from  #16  to  #27  AWG,  solid  or 
stranded,  Plasticote  insulated.  Range: 
-40  °C  to  90°C.  600  volts,  AC. 


Covering  the  broad  field  of  TV,  including 
lead-in  wire,  TV  rotor  cable,  primary  and 
secondary  lead-in  coaxial  cables. 


TYPE  317  —  It's  excellent  for  the  daylight  conditions  often  encountered  in  the  held 
and  at  production  test  stations.  The  brilliant  trace,  provided  by  9-KV  accelerating 
potential  on  a  new  Tektronix  3-inch  cathode-ray  tube,  is  easily  readable  in  bright  areas, 
even  at  low  sweep- repetition  rates.  And  its  DC-to-10  MC  vertical  response  easily 
takes  care  of  most  of  today's  complex  held  applications. 

The  Type  31"  is  an  excellent  laboratory  oscilloscope,  too.  Ask  your  Tektronix 
Field  Engineer  or  Representative  to  arrange  a  demonstration  in  your  most  demand¬ 
ing  applications. 


VIRTICAL  RESPONSE 

Postbond— dc  to  1 0  me, 

Ritelime— 0.035  jiiec. 

Sensitivity— 0.1  v  div  to  125  v  div,  dc-coupled  ond  oc-coupled— 
0.01  V  div  to  0.1  V,  div,  oc-coupled  only.  Twelve  colibroted  sensi¬ 
tivity  steps. 

SWEEP  RANGE 

0.2  psec  div  to  6  tec  div.  22  colibroted  steps  from  0.2  psec.  div  to 
2  sec  div. 

5-1  magnifier  increases  colibroted  sweep  role  to  0.04  ptec/  div. 

TRIGGERING 

Preset  or  monuol  stability  control  with  omplitude-level  selection,  and 
fuHy-outomotic  triggering. 

ACCELERATING  POTENTIAL 

9-KV  on  new  Teklronin  high-voltage  3-inch  cothode-roy  tube. 

CALIBRATOR 

Amplitude  colibrotor,  0.05  to  100  v  in  1  1  steps,  squore-wove  fre¬ 
quency  obout  1  kc. 


INOINlIRt  — m  fur«ht>tng  fb*  od*oncpm«nT  osoMoscopG^  W«  ho*» 

openings  fo*  mtn  wrtb  citotiv*  obtiily  in  ctfcui*  end  instrument  design,  cotbooe-^oy 
tube  d«siQn,  ond  semicondweto*  reseorcb  ^eose  write  Ricbero  iopiPOue*,  V  F.,  (ng. 


OTHER  FEATURES 

Electronic  power-supply  regulation. 

External  input  to  horizontal  amplifier, 

Worning  lights  for  uncolibroted  sweep-rote  and  sensitivity  settings. 
Mognifier  indicator  light. 

Size— B'/z"  wide,  12"  high,  19'/z”deep. 

Weight— 35  lbs. 

Type  317  . $800  (50  to  60  cycle  supply). 

Type  317  MODI 01 .  $835  (50  to  800  cycle  supplyl. 

RACK  MOUNTING  MODEL— Same  electrical  specificotions  os  Type 
317.  Dimensions:  7"  high,  19"  wide,  17  9  16"  rack  depth. 

Type  RM 17  .  $875 

f.o.b.  factory 

Tektronix,  Inc. 

P  O.  Bor  831  •  Portlond  7,  Oregon 

Phone  CYpress  2  261 1  •  TWX  PD  311  •  Coble  TCKTRONIX 

TIKTRONIX  niLD  OfnCIS:  Albertson,  1  I .  N  Y  •  Albuquerque  •  AHonio,  Go  •  Bron>«.iie, 
N  Y  •  Ruffoio  •  CI««»lond  •  Dellas  •  Dayton  •  Elmwood  ^rk,  III.  •  Indwell,  NY*  Housten 
lotbrup  Villoge,  Mtch  •  Eost  les  Angeles  *  West  Los  Angeles  ■  Minrseapolis  *  Misston,  Konscs 
Newtonvtile,  Mots  *  Orlondo,  Flo  *  Polo  Afto,  Colif.  *  Phtlodelphio  *  Pboenia  •  Son  Diepo 
St  Petersburg,  Flo  *  Syrocuse  *  Towson,  Md.  •  Onion,  N.J.  •  Woshirsgton,  D  C.  *  Willowdole,  0*t. 

TIMTIONIX  INGINCfRING  RIPtESf NTATIVIS:  Hawthorne  Electrontcs.  A>rtlond,  Oregon.. 
Seottle,  Wosh  ,-  Hytroruc  Meosurements.  Denver.  Colo  ,  Salt  loke  Crty,  Utoh, 

Tektron'A  1$  represented  irs  20  oversees  countries  by  queltfted  engineermg  orgoniioticr‘1. 
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Courtesy  Commonder  337th  Fighter  Croup.  U  S.  A.  F. 


If  OSCILLOSCOPE 


,1 


Make  the  big  switch  to  the  A-MP  Double  Throw  Program  Selector  Switch.  Send  today  for  more  Information. 

AMP  Incorporated 

GENERAL  OFFICES:  HARRISBURG,  PENNSYLVANIA 

A-MP  products  and  engineering  assistance  are  available  through  subsidiary  companies  in:  Australia  •  Canada  •  England  •  France  •  Holland  •  Japan 
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r/ME  DELAY 
TIMER 


Provides  time  delay  in  ranges 
up  to  9.5  minutes.  Ideal  for 
such  applications  as  the 
protection  of  power  tubes 
and/or  operating  preset 
operating  cycles.  Available  in 
120  or  240  volt,  50  or  60 
cycle  current. 


It  takes  Toush  Testins  to 
build  Timins  Performance 


f  ’AThen  you  buy  a  Haydon  Timing  Motor  or  Timing 

f  Device,  you  buy  high  quality  and  superior  performance. 

I  because  every  production  model  and  every  new  design 
f  has  proved  itself  by  passing  the  toughest,  most  exhaus- 
f  tive  series  of  tests  that  our  engineers  can  devise. 

Quality  control  at  Haydon  starts  with  a  careful  inspec¬ 
tion  of  all  in-coming  materials.  It  continues  throughout 
production  —  with  alt  parts  and  assemblies  gaged,  in¬ 
spected  or  physically  tested  after  every  operation  that 
can  affert  the  performance  of  the  finished  motor  or 
device.  Final  step  is  an  inspection  of  completed  motors 
and  timing  devices.  All  units  are  performance  tested 
for  many  hours  under  varying  conditions  and  are  check¬ 
ed  for  quiet  operation.  Percentage  samples  of  each  lot 
are  checked  for  torque  rating,  timing  accuracy,  and  ac¬ 
curacy  and  alignment  of  gears  and  shafts.  In  addition,  I 
all  new  desims  and  periodic  samplings  from  production  i 

are  subjected  to  special  “life  endurance”  tests  in  which  f 

hundreds  of  units  are  run  continuously  under  various  f 
load  conditions.  In  some  instances,  units  have  now  been  f 

running  ceaselessly  for  more  than  10  years  .  .  .  proving  I 


These  split  phase  motors 
provide  the  military  an 
accurate  approach  to  timing 
control  for  military 
applications.  Rotor  speed  is 
3,000  RPM  at  400  cycles,  115 
volt  normal.  Two  m^els  are 
available  —  Heavy  Duty  with 
18  gram  millimeters  torque  at 
the  rotor,  and  the  Miniature 
with  5  gram  millimeters  at 
the  rotor.  These  motors  may 
be  applied  to  Haydon  gear 
trains  if  desired. 


CYCLE  TIMER 


These  units  repeat  a  set  cycle 
or  sequence  of  operations  as 
tong  as  the  motor  is  energized. 
Available  in  a  wide  choice  of 
speeds,  a  broad  range  of 
timing  intervals,  and  with  a 
wide  range  of  enclosed  single 
pole,  double  throw  switches 
for  120  and  240  volt  operation. 


DIVISION  OF 

QFNERAL  TIME  CORPORATION 


2433  EAST  ELM  STREET 
TORRINOTOM,  CONNECTICUT 

Headquarters  for  Timing 


AT  TORRINGTON 
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Ceramic  compositions  or  pro* 
duction  techniques  are  of  little 
value  without  precise  control. 
You  need  close  tolerances — you 
obtain  them  from  Coors  in  pro¬ 
duction  runs,  or  experimental 
prototypes.  Customary,  careful 
work  by  over  600  skilled  workers 
permits  holding  tolerances  of  30 
millionths  of  an  inch  on  produc¬ 
tion  runs. 

To  meet  increased  demands, 
additional  engineers  are  being 
assigned  to  the  field — Coors  engi¬ 
neers  in  your  neighborhood  give 


you  on-the-spot  ceramic  design 
service.  They  need  only  your  in¬ 
vitation  to  help  you  with  your 
ceramic  problems. 

For  information  concerning 
our  facilities  and  for  data  about 
Coors  high  alumina  ceramics, 
please  write  for  bulletin  858. 


COORS  PORCELAIN 
COMPANY 

600  Ninth  Street,  Colden,  Colorado 
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Eighteen  years  ago.  this  insulator  was  the 
answer  to  a  need  for  a  new  ceromic  for 
use  on  an  early  atomic  project  — Coors  first 
production  run  of  large  ceramic  ports  using 
the  isostatic  technique. 


Coors  precision  finishing  improves 
accuracy  of  electrical  character¬ 
istics —  this  window  for  a  traveling 
wave  tube  has  thickness  tolerances 
of  ±.0005",  and  a  flotness  of  2 
to  3  light  bands. 


Bracing  temperotures  of  1063*  C  were 
used  in  making  this  hermetic  ceramic-to- 
metal  assembly,  permitting  high  operating 
temperatures  in  the  final  use  of  this  design. 


New  ceramic  compositions, 
and  new  techniques  have  been 
introduced  many  times  by  Coors. 
Eighteen  years  ago  Coors  met  the 
requirements  of  engineers  in  an 
early  atomic  project  by  supply¬ 
ing  both  a  new  ceramic  composi¬ 
tion  and  a  new  isostatic  technique 
for  forming  ceramic  components. 
The  result — a  new,  mechanically 
strong,  completely  homogenous 
ceramic  having  excellent  elec¬ 
trical  properties. 

Demands  for  better,  stronger 
materials  have  been  answered  by 
Coors  throughout  the  47  years  of 
their  experience.  Continuous  re¬ 


search  assures  future  develop¬ 
ments.  For  example,  Coors  AD-99 
is  only  one  of  several  ceramic 
materials  recently  developed  to 
meet  the  new  needs  of  the  elec¬ 
tronic  industry. 

Parallel  with  the  develop¬ 
ment  of  new  ceramic  composi¬ 
tions  is  the  research  for  new  and 
better  techniques.  For  example, 
a  completely  new  department  for 
metalizing  and  brazing  was  in¬ 
stalled  and  recently  enlarged, 
Ceramic-to-metal  assemblies  can 
be  furnished  where  brazing  tem¬ 
peratures  go  as  high  as  1083'’  C 
— bonds  have  tensile  strengths  as 
high  as  9,000  to  12,000  psi. 


COORS  PRODUCES  CERAMIC 
TO  MEET  YOUR  REQUIREMENTS! 


I 


COMBAT  MOBILITY 

telecommunications  move 
-front  with  the  advance 


Interior  view  of  tracked  vehicle  above 


Klelnschmidt  teletypewriters  maintain  constant  contact. 
In  print,  between  U.  S.  Army  command  and  field  positions 


On  the  go... bouncing  over  bunker  or  beachhead 
. . .  Kleinschmidt  teletypewriters  accurately,  effi¬ 
ciently  send  and  receive  printed  messages.  Devel¬ 
oped  in  cooperation  with  the  U.  S.  Army  Signal 
Corps,  these  units  instantly  provide  both  sender 
and  receiver  with  identical  data . . .  printed  on 


paper!  In  recognition  of  its  quality,  Kleinschmidt 
equipment  is  manufactured  for  the  U.  S.  Army 
under  the  Reduced  Inspection  Quality  Assurance 
Plan.  This  kind  of  proved  experience  is  now  avail¬ 
able  for  unlimited  advances  in  electronic  commu¬ 
nications  for  business  and  industry. 


KLEINSCHMIDT 

DIVISION  OF  SMITH-CORONA  MARCHANT  INC.,  DEERFIELD,  ILLINOIS 

Pioneer  in  teleprinted  communications  systems  and  equipment  since  1911 
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For  complete  information 
on  Clare  Relays  and» 
Stepping  Switches 
contact  C.  P.  Clare  &  Co., 
3101  Pratt  Blvd.,  Chicago  45, 
Illinois.  In  Canada; 

C.  P.  Clare  Canada  Ltd., 
P.O.  Box  134,  Downsview, 
Ontario.  Cable  ' 
Address:  CLARELAY 


First  in  the  , 
Industrial  Field 


CLARE  relays  and m^Mstepping  switches 


s 


INSURE  ACCURACY, 

INCREASE  REIIABIIITY,^ 

REDUCE  SIZE  of 

PRATT  &  WHITNETS 
Numerical  Control . . . 

• 

Pratt  &  Whitney’s  Numerical  Control  is  a  fully  automatic, 
ultra-precise  means  of  translating  blueprint  data  into 
a  aeries  of  machine  positions.  Applied  to  jig  borers 
and  other  precision  Pratt  &  Whitney  machine  tools,  settings 
are  made  quickly,  with  high  reliability  to  .0001'  accuracy. 

In  operation,  the  Planning  Engineer  transfers  to  a  Numerical 
Planning  Chart  all  dimensional  data  from  the  blueprints 
which  are  necessary  to  determine 
the  positions.  Ordinary  clerical  help  then 
punch  these  data  into  a  tape.  Machine  positionings 
are  then  controlled  by  the  tape  or,when  required, 

by  a  dial  on  the  Operator’s  Console.  _ _ 

Here  is  what  P&W’s  Mark  H.  Sluis  has  F' 

to  say  about  the  vital  part  played  by 

Clare  Relays  and  Stepping  Switches:  i 

“In  the  4EA  Numerically  Controlled  Jig  * 

Borer,  punched-tape  information  is  decoded  • 

by  Clare  Type  J  Relays  and  fed  to  a  JL 

storage  bank  of  25  Clare  Type  11  Stepping  Y 

Switches.  The  selection  of  the  proper  | !  )  1 

storage  switch  is  accomplished  by  a 
distributor— a  Clare  Type  26  Stepping 

Switch.  In  addition  to  storing  the  required  rH7 

command  data  for  the  slide  positioning 

of  this  machine,  logic  circuitry  M 

comprises  some  115  Clare  \ 

Type  J  Relays.  r  \  f  j 


On*  of  flvo  banks  of  Clara  Typo  J 
Rolayt  In  PAW  Numarical 
Control.  At  laft.  In  cylindrical 
L  -  _  can,  a  Clara  Typa  HG4 
Marcury-wattad  Contact 
^  Ralay. 


Type  J  Relays. 

“For  ultra-reliability  of 
the  digit-selection  circuitry, 
a  dozen  Clare  Type  HG4 
four-pole  Mercury-wetted 
Contact  Relays  are  utilized. 

“Through  use  of  the 
Clare  relays  and  stepping 
switches,  our  circuitry 
has  increased  in 
reliability,  and  a 
large  contribution 
was  made  which 
enabled  us  to  ^ 

realize  a  6:1  size  JijlJ 

reduction  of  the  4  j  u 

control  system.’’  I  M 


A  Pratt  A  Whitnay  4EA  Numarl- 
cally  Controllad  Jig  Borar. 


/ 


B.F.Goodrifh , 


'•-V  ■  ■  ■  i-’Kl'  ■  i''  ■ 

ii'  V  U-  "■•''r 


.V'. 


_ _  •• 


’~A  v 


I 


■'m 


''r^l 


. . .  and  B.F.Goodrich  is  selling  it ...  in  the  form  of  microwave  absorbent.  If  you’re  in  the 
business  of  space,  this  is  the  testing  material  for  you.  As  you  know,  the  specifications  and 
details  are  complicated.  So  why  not  ask  for  all  the  information?  Write  for  free  booklet  to 
The  B.F.Goodrich  Company,  586  Derby  Place,  Shelton,  Connecticut. 


B.F.Ooodrich 
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molded  carbop  potenti  meter. 

CLAROSTAT  SERIES  53 


metal  movable  contacts,  reducing  poise,  wear, 
and  backlash. 

For  any  application  requiring  the  inherent  su¬ 
periorities  of  the  molded  carbon  potenti¬ 
ometer,  check  the  extraordinary  features  of 
the  Clarostat  Series  53  before  settling  for  the 
ordinary... 


Used  and  proved  superior  in  tens  of  thousands 
of  installations,  the  Clarostat  Series  53 
molded  carbon  potentiometer  is  now  available 
in  quantity  schedules  to  meet  any  production 
requirement. 

The  extraordinary  performance  and  reliability 
of  the  Series  53  result  from  a  Clarostat-con- 
ceived  design  that  eliminates  all  metal-to- 


3(6  Pre-molded  and  pre-selected  resistance 
element. 

•3|6  One-piece  carbon  contact  with 
simultaneous  contact  on  resistance 
element  and  collector  terminal. 

*  Zero  backlash.  Maximum  stability. 

Gold-plated  terminals  for  easiest 
soldering. 

3(6  Grease  seal  around  shaft. 

3(6  Terminals  molded  in  element  and  control  base 

3(6  Full  2-watt  rating  at  70'C. 

3(6  Available  in  completely  encapsulated 

units  for  maximum  environmental  protection. 


SPECIFICATIONS 

POWER  RATING:  2-watts  at  70‘C 

RESISTANCE  RANGE:  Lnear— 50  to  10  meg.  Tapered— 250  to  5  meg.  (Right  or  left-hand) 
INSULATION  BREAKDOWN:  Between  terminals  and  ground  for  1  minute.  1000  v.d.c.  J 

SWITCHES:  SPST,  SPOT,  DPST  ^ 

TORQUE:  1  to  6  oz.  in.  Up  to  20  oz.  in.  with  jam  nut  bushing.  P 

EFFECTIVE  R0TATI0N:312*  ±  3*  „ 

CONSTRUCTION:  Meeting  requirements  of  MIL-R-94  where  appiicable.  |  ; 


CLAROSTAT  MFC.  CO.,  INC. 

DOVER,  NEW  HAMPSHIRE 
In  Csnsda: 

CANADIAN  MARCONI  CO.,  LTD..  TORONTO  17,  ONT. 


direct  'u 

^  line  1 

service  ' 

IMMEDIATE 
DELIVERY  I 

Phont  your  locol  Clorottot  Induttriol 
DUtributor  for  populor,  ttondord  Soriwt  i 
or  military  ifylo  RV-4  unitt...lor 
foit  dolivory  from  locol  stock. 


Need  Tantalum  Capacitors 


W.  VeHi  DC 
Rotiny  ot  85^C 


T*inp«fQlwr« 

Rang* 


Body 

Diomotor 


CopocHy 

Rang* 


Body 

Longth 


Doicriptioi 


Metal  Case — Axial  .2)0'' max. 

leads — Insulated 

Case 


HAT  Pellet  Anode — 
liquid  Electrolyte 


Metol  Case — Axial 
leads 


TAS  Pellet  Anode 


Solid  Electrolyte 


Dip  Coated  Resin- 


TAM  Pellet  Anode 


square 


-f85~C _ Upright  Mour.tir.g 


Solid  Electrolyte 


TAP  Foil  Anode — Semi-  .25-440  mfd. 


Metal  Case — Axial  .688’  to 

leods  2.750" 


Liquid  Electrolyte 


STNT  Pellet  Anode 


Metal  Cose — Axial  .350' 
leads 


liquid  Electrolyte 


Metal  Case — Axial  .500' 

leads 


TNT  Pellet  Anode 


liquid  Electrolyte 


55  to  Metal  Case — Axial  .500' 

85^C  Leads 


TAP  Pellet  Anode- 


liquid  Electrolyte 


-55  to  Metol  Cose — Axial  .660' 

85  C  leads 


TAP2  Pellet  Anode — 

liquid  Electrolyte 


.290"  (Body) 
.484*  (Flonge) 


Pellet  Anode 


Metol  Case — Axial 
leads 


liquid  Electrolyte 


Metal  Case — Axial  .438"  to 

leads  or  Terminal  1.313" 


XTK  Pellet  Anode- 
liquid  Electrolyte 


Metol  Cose — Axial 
leads  or  Terminal 


XTM  Pellet  Anode — 
liquid  Electrolyte 


—  55  to 
+  200^C 


Metal  Case — Axial  .500"  to 

Terminal  2.595" 


XTl  Pellet  Anode — 
liquid  Electrolyte 


—  55  to 
-|-200°C 


Metol  Cose — Axial  .686''  to 

Terminol  4.063 


XTH  Pellet  Anode— 
l'“jid  Electrolyte 


Metol  Case — Axial  .563"  to 

Terminal  2.750" 


XTV  Pellet  Anode 


liquid  Electrolyte 


XTO  Pellet  Anode  — 
liquid  Electrolyte 


—  55  to 
+  200'C 


Metal  Cose — Axial  .563"  to 

Terminal  2.750" 
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Whenever  you  need  tantalum  capacitors  for  high 
reliability  service  in  military  or  conrunercial  elec¬ 
tronics,  you’re  sure  to  find  the  type  you  need  and  the 
performance  you’re  looking  for  in  the  Mallory  line. 

Leader  in  tantalum  capacitor  technology,  Mallory 
has  develo[)ed  models  ranging  from  the  micro¬ 
miniature  Type  HAT,  scarcely  larger  than  the  head 
of  a  match,  to  the  high-capacitance  Type  XTV, 
which  can  replace  several  conventional  capacitors. 

200°C  ratings,  pioneered  by  Mallory  and  available 
only  from  Mallory,  can  be  obtained  in  several  dif¬ 
ferent  capacitor  designs. 

In  most  of  the  types  shown  here,  the  unique  sin¬ 
tered  |)ellet  anode  construction  gives  life,  stability 
and  electrical  properties  that  are  unequaled  in  the 
industry.  Refinements  in  hermetic  sealing  and  in 
design  for  extreme  shock  and  vibration  further 
expand  the  utility  of  the  line.  Latest  additions 
include  a  series  of  new  space-saving  encapsulated 
capacitors,  and  a  line  of  tantalum  foil  units  for 
applications  requiring  the  special  characteristics 
available  from  this  construction. 


New  Encapsulated  Tantalum  Capacitor 
Saves  Space,  Weight,  Cost. 

Another  Mallory  first  .  .  .  the  new  type  TAM  tantalum 
capacitor  ...  is  the  first  solid  electrolyte  tantalum 
capacitor  without  a  metal  case.  Ideal  for  printed  circuits. 
Takes  only  the  space  of  its  metal  counterpart, 
weighs  30 ''r  less;  cost  is  substantially  lower.  Fully 
insulated.  Grid-spaced  leads  dimensioned  to  ElA  printed 
circuit  standards.  Protected  against  moisture  by  a 
s|>ecially  developed  encapsulation  material.  Size: 
square,  .175”  thick.  Ratings  from  56  mfd.,  6VDC  to 
15  mfd.,  25VDC, 


All  models  listed  here  are  available  for  immediate 
delivery.  Write  today  for  technical  data,  and  for 
experienced  consultation  on  your  circuit  require¬ 
ments  by  a  Mallory  capacitor  specialist. 

Mallory  Capacitor  Company 
Indianapolis  6,  Indiana 
a  division  of 
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FOR  ELECTRONICS  PLANTS 
FOR  AIRCRAFT  AND  MISSILE  BASES 


.  ,  .  shields  test  equipment  from  radio  frequencies 
originating  in  duct. 

Here  is  an  opportunity,  too,  to  take  advantage  of 
all  the  inherent  advantages  of  bus  duct.  Power  taps 
every  60  inches  over  the  entire  length  of  duct  .  .  . 
no  splicing.  No  complex  wire  mazes.  Infinitely  more 
flexible  and  convenient  to  use.  Duct  is  more  quickly 
and  easily  installed  than  cable  and  conduit. 

High-frequency  bus  duct  is  immediately  available 
.  .  .  and  only  from  Westinghouse.  Get  in  touch  with 
your  local  Westinghouse  sales  representative.  Or 
write  or  wire  Standard  Control  Division,  Westing¬ 
house  Electric  Corporation,  Beaver,  Pa.  j-ao’ss 


High-frequency  power  distribution  runs  are,  for  the 
first  time,  really  practical  and  economical.  Now,  a 
single,  central  high-frequency  generator  can  com¬ 
pletely  power  tens  of  thousands  of  square  feet. 

At  400  cycles  and  up,  new  Westinghouse  high- 
frequency  bus  duct  will  deliver  power  with  a  maxi¬ 
mum  voltage  drop  of  only  1.28  volts  each  100  feet 
under  full  load  of  800  amps.  Here  is  performance 
that  cannot  economically  be  begged,  borrowed  or 
coaxed  out  of  cable-conduit  or  other  bus  duct.  Com¬ 
pare  this  efficiency  with  conventional  systems  in 
which  drops  of  from  7  to  15  volts  can  normally  be 
expected.  Housing  of  duct  is  nonmagnetic  aluminum 


Wbstin^h 
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Trimpof  Trio 


•1;^ 


MODEL  236  MODEL  260  MODEL  200 

mrfflr  i«r 


MODEL  236  HUMIDITY-PROOF 
TRIMPOT 

Completely  sealed  to  meet  Mil  Specs  for 
humidity,  sand,  dust  and  salt  spray,  this 
proved  wirewound  potentiometer  dissipates 
0.8  watt  at  70  C.,  operates  reliably  at  tem¬ 
peratures  up  to  135”C.  Resistances 
from  10li  to  100K.  Choice  of  terminals 
and  mounting  types. 


MODEL  260  HIGH-TEMP, 

HIGH-POWER  TRIMPOT 
A  favorite  Mil  Spec  wirewound  unit  for 
hot  spots.  Use  it  where  you  need  depend¬ 
able,  continuous  operation  from  —65  C. 
to  i  175  C.  Dissipates  1.0  watt  at  70  C. 
Resistances  from  101>  to  100K.  Choice  of 
terminals  and  mounting  types. 


MODEL200  GENERAL-PURPOSE  TRIMPOT 
Up-to-the-minute  version  of  the  original 
wirewound  Trimpot— used  in  more  military 
and  commercial  programs  than  any  other 
leadscrew-actuated  potentiometer. 

Maximum  operating  temperature  is  105''C. 
Dissipates  0.25  watt  at  70  C.  Resistances 
fromlOiJ  to  100K.  Choice  of  terminals 
and  mounting  types. 


f 


ULTRAMICROWAVE* 
EQUIPMENT  BY 

-it  works -it's  accurate -if  s  available 


.  .V  I 


These  millimeter  wave  units  can  greatly  enlarge 
your  scope  of  microwave  activity.  Research  pre¬ 
viously  considered  impractical  at  140  KMC  can 
now  be  carried  on  successfully. 

De  Mornay-Bonardi  manufactures  cavity  wave- 
meters,  crystal  multipliers,  crystal  mounts, 
E-H  tuners,  and  standing  wave  detectors  speci¬ 
fically  for  use  at  140  KMC.  They  work  — weVe 
been  using  these  units  effectively  in  our  own 
laboratories  for  developing  other  items.  These 
instruments  are  accurate— functionally  as  accu¬ 
rate  as  De  Mornay-Bonardi  equipment  used  at 
90  KMC.  You  can  order  these  units  now— we’re 
currently  filling  orders  on  140  KMC  instruments. 


Write  ior  complete  data 


CRYSTAL  MULTIPLIERS 


STANDING  WAVE  DETECTORS 
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Low  Cost  Transistorized 
DC  Power  Supply  (»iiitk;8Mwi{M:4v 


NJE  answers  the  engineers'  quest  for  a  low 
cost  transistorized  power  supply  that  is 
fully  capable  of  remote  sensing  and  remote 
programming-a  power  supply  impervious 
to  overloads  or  short  circuits. 

These  compact,  flexible  NJE  power  supplies 
are  designed  in  a  new  "half  rack"  modular 


concept  suitable  for  laboratory  bench  use 
or  in  rack  installations*  as  a  component 
part  of  your  equipment.  They  are  also 
capable  of  series  or  parallel  operation. 

Component  derating  and  construction 
conform  to  the  highest  commercial 
practices. 


0-18  VDC 
0-2  amps 

±0.05%  or  ±2  mv 
±0.1%  or  ±3  mv 
1  millivolt 
0.1  ohm  max. 


Voltage  Range 
Current  Range 
Load  Regulation  (0-100%) 

Line  Regulation  (±10%) 

RMS  Ripple 

Internal  Impedance  (0C-20KC) 


0-36  VDC 
0-1  amp 

±0.05%  or  ±2  mv 
±0.1%  or  ±3  mv 
1  millivolt 
0.2  ohm  max. 


WRITE  TODAY  FOR  COMPLETE  TECHNICAL  DATA 

Models  in  stock  subject  to  prior  sale  •  $2S0  each  net;  quantity  discounts 
available  •* Suitable  front  panels  for  rack  mountings  are  available  on  order 
(single  supply  panel.  Model  RPl  $15  each  net;  dual  supply  panel,  Model  RP2 
$15  each  net) 


CORPORATION 

20  Borigtit  Avonue  •  Kenilworth,  New  Jersey 

BR.  2  6000  .  TWX  Cranford.  NJ  51  •  FAX-FFP 
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Pmeer/n^/JcA/e/emr/fs 
/n  Seefron/cs  atJPL 


DATA  TRANSMISSION ,,,  brings  news  from  specs  vie  the  Explorer 
series.  Explorer  III  used  e  lepe  recorder  the  size  of  e  dgeretie  peck  ce- 
peble  of  transmitting  two  hours  of  Informetlon  In  5  seconds.  Electronic 
peyloed  weight  wes  epproximetely  11  lbs. 


GUIDANCE  RESEARCH  ...by  JPL  hes  led  end  edvanced  the  field  of 
missile  guidance.  Among  these  achievements  are  the  application  of  Wiener 
RMS  methods  to  multiple-input ,  multiple-loop  servos ,  and  matching  mis¬ 
sile  trajectory  to  missile  control  transfer  function  for  optimum  accuracy. 


INSTRUMENTATION  ...of  the  moon  probe  provided  measurement  of 
radiation  environment  at  distances  far  from  the  earth.  Telemetered  data 
revealed  the  existence  of  high  intensity  radiation.  Miniaturization  re¬ 
sulted  in  an  Instrument  payload  weighing  only  10  lbs. 


GUIDANCE  SYSTEMS  . . .  both  inertial  and  radio-command  types  em¬ 
ploying  new  concepts  of  radar  communication  have  been  pioneered  at 
JPL.  This  guidance  system  development  activity  is  supported  by  basic 
research  In  all  phases  of  electronics. 


COMPUTERS  .  .  .  and  the  application  of  computing  techniques  to 
missile  guidance  systems  have  been  pioneered  by  JPL.  The  Laboratory  is 
now  searching  for  new  techniques  that  will  further  advance  the  state  of 
the  art  In  digital  guidance  components  and  computer  systems. 


CALIFORNIA  INSTITUTE  OF  TECHNOLOGY 

JET  PROPULSION  LABORATORY 

A  Research  Focilily  operaled  for  the  National  Aeronautics  and  Space  Administration 

PASADENA.  CALIFORNIA 

Employment  opportunities  lor  Engineers  ond  Scientists  interested  in  basic  and  applied  research  in  these  lieldsi 
INFRA-RED,  OPTICS,  MICROWAVE,  SERVOMECHANISMS,  COMPUTERS,  LIQUID  AND  SOLID  PROPULSION, 
STRUCTURES,  CHEMISTRY,  INSTRUMENTATION,  MATHEMATICS,  AND  SOLID  STATE  PHYSICS 
Send  professionaf  resume,  with  full  qualifications  and  experience,  for  our  immediate  consideration 


COMMUNICATIONS . . .  pioneering  In  Interplanetary  communications 
resulted  In  this  giant  parabolic  radio  antenna,  85  feet  in  diameter,  de¬ 
veloped  by  the  Laboratory  which  enables  the  tracking  and  reception  of 
scientific  data  from  great  distances. 
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With  the  availability  of  these  two  new  plug-in  preamplifiers 
and  associated  MOPA,  Sanborn  6-  and  8-channel  "850  "  oscillo¬ 
graphic  recording  systems  can  now  record  an  even  u  ider  variety 
of  inputs  —  u  herever  many  channels  are  needed  in  minimum 
panel  i/xiie,  with  no  sacrifice  in  system  accuracy  or  reliability 
The  850-1  lOOA  is  a  carrier  amplifier-demodulator  unit  designed 
to  work  w  ith  resistance  bridge,  variable  reluctance  and  differen¬ 
tial  transformer  transducers  Attenuator,  smooth  gain,  position 
and  balancing  controls  are  on  the  2"  x  7"  front  panel,  input  and 
output  connections  are  provided  at  both  front  and  rear  The 
850-1 500A  is  a  chopp'er  amplifier  with  floating  input  isolated 
from  a  floating  output,  capable  of  measuring  low  level 
DC- 100  cps  signals  such  as  those  from  thermocouples  and 
strain  gage  bridges.  Design  provides  low  noise  operation,  greater 
freedom  from  ground  loop  interference  and  high  common  mode 
rejection  ratio.  Required  carrier  excitation  (2400  cps  standard, 
600,  1200  and  4800  cps  optional)  and  chopper  drive  (440  cps) 
voltages  are  supplied  by  the  850-1900  \10PA,  a  dual-oscillator 
unit  which  can  handle  up  to  eight  of  each  preamplifier. 

Ask  your  Sanborn  Sales-Engineering  representative  for  complete 

facts  on  all  "850”  system  units  —  or  write  the  main  office  In  Waltham. 


SPECIFICATIONS 


(dale  subject  to  change  without  notice) 

SANBORN  COMPANY 

Industrial  Division 

175  Wyman  St.,  Waltham  54,  Mass. 


bpvt  impsdoncs  |  opprox.  2500  ohmi 


opprox.  100.000  ohm* 


±2.5v  ocrost  3300  ohm*  |  ±2.5  voH*  ocro**  2500  ohm* 


-3  db  ot  20%  of 
corrior  fr«q. 


0*100  cpi,  -*3db 


±0.1%  of  full  Kok 


±0.5%  of  full  Kols 


120  db  for  60  cp*.  160  db 
for  DC  with  5000  ohm*  un* 
boloitco  Ki  input 


Common  modo 
porformonco 


2  pv  P'p  ouor  100  cp« 
bondwidth 


NEW 


CARRIER  AND  LOW  LEVEL  PREAMPS 
OFFER  MORE  RECORDING  USEFULNESS 


-per  inch 
-per  dollar 
-per  channel 


OPERATION 

EXPANSION 


September  1,  1959  —  Raytheon 
Government  Equipment  Division 
today  announced  a  major  expan¬ 
sion  into  five  operating  subdivi¬ 
sions:  Submarine  Signal,  Airborne 
Electronic,  Systems  Management, 
Heavy  Electronic,  and  Santa 
Barbara. 

Made  necessary  by  expanding 
product  activity,  the  decentrali¬ 
zation  has  created  managerial  and 
technical  staff  positions  in  all  areas. 

Engineers  and  scientists  of  es¬ 
tablished  technical  competence 
are  invited  to  investigate  the 
several  opportunities  present  in 
the  area  encompassing  their  par¬ 
ticular  interest. 

Inquiries  should  be  forwarded 
to  Mr.  Donald  Sweet,  Engineering 
and  Executive  Placement,  Govern¬ 
ment  Equipment  Division,  Ray¬ 
theon  Company,  624F  Worcester 
Road,  Framingham,  Mass. 


GOVERNMENT  EQUIPMENT  DIVISION 


SYSTEMS  HEAVY 

MANAGEMENT  ELECTRONIC 


AIRBORNE 

ELECTRONIC 


SUBMARINE 

SIGNAL 


SUBMARINE 

SIGNAL 


Newport,  Rhode  Island 
W.  Rocera  Hamel, 


AIRBORNE 

ELECTRONIC 

EQUIPMENT 

Maynard,  Sudbury, 
Waltham,  Massachusetts 
Glenn  R.  Lord, 

General  Manager 

Engineering,  Marketing, 
and  Production  of  ad¬ 
vanced  aerospace  sys¬ 
tems.  Major  products; 
navigation,  search,  and 
fire  control  apparatus  for 
manned  aircraft,  unman¬ 
ned  aircraft,  and  space 
vehicles. 


SYSTEMS 

MANAGEMENT 


VPesl  Newton, 
Massachusetts 

Harold  M.  Hart, 

General  Manager 

Engineering,  Marketing, 
and  Management  of 
major  electronic  system 
programs.  Activities  in¬ 
clude  systems  synthesis, 
learning  machines,  weap¬ 
ons  studies,  microwave 
supported  platform. 


HEAVY 

ELECTRONIC 

EQUIPMENT 

Wayland,  North  Dighton, 
Massachusetts 

Fritz  A.  Grow, 

General  Manager 

Engineering,  Marketing, 
and  Production  of  long 
range  surface  radars, 
ordnance  and  communi¬ 
cations  sytems.  Products 
encompass  800-ton 
ground  warning  systems, 
missile  fire  control  radars, 
96-voice  channel  pulse 
code  modulation  equip¬ 
ment. 


SANTA 

BARBARA 


Santa  Barbara,  California 

Gordon  S.  Humphrey, 

General  Manager 

Engineering,  Marketing 
and  Production  of  infra¬ 
red  and  countermeasures 
devices.  Projects  involve 
active  and  passive  ECM 
equipment  for  aircraft, 
missiles,  and  satellites, 
infrared  guidance,  map¬ 
ping,  and  fire  control 
components. 


Engineering,  Marketing, 
and  Production  of  com- 
prehensive  anti- 
submarine  warfare  sys¬ 
tems.  Major  products: 
underwater  detection, 
navigation,  communica¬ 
tions  and  fire  control 
equipment. 
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Why  you  can 
always  depend  on 
Asarco  high 
purity  elements 


1.  ASARCO  examines  every  lot  of  material 
by  chemical,  spectrographic,  and  other 
instrumental  techniques  and  reports  all 
detectable  impurities.  This  assures  you  of  a 
uniform  quality  of  material  from  a 
dependable  source  of  supply. 


2.  ASARCO  supplies  for  you  with  each 
purchase  an  actual  analysis  of  impurity 
elements  detectable  and  the  probable  level 
at  which  these  impurities  arc  present. 


3.  ASARCO  has  been  a  pioneer  in  the 
production  of  high  purity  elements  for  over 
25  years.  ASARCO  high  purity  elements 
have  been  used  for  research  in  this  country 
and  abroad  for  fundamental  studies  in 
metal-physics  and  semi-conductor  technology. 
The  High  Purity  Metals  Staff  is  always 
available  to  discuss  your  individual  problems. 
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The  above  information  is  among  the  pertinent 
(lata  compiled  by  ASARCO' s  Central  Research 
Laboratories  in  a  catalogue,  now  available  to  users  of 
high  purity  elements.  For  copy,  write  on  your 
letterhead  to  American  Smelting  and  Refining  Company, 
120  Broadway,  New  York  5,  N,  F. 


Allen-Bradley 


New  Type  L 
Potentiometer 
Actual  Size 


1  his  new  Allen-Bradley  po¬ 
tentiometer— the  Type  L— is  especially 
designed  to  solve  problems  associated 
with  high  ambient  temperatures  — 
and  space  conservation.  Although  ex¬ 
tremely  compact— 0.5  inch  in  diameter 
—the  Type  L  control  has  a  conserva¬ 
tive  rating  of  0.5  watt  when  operating 
in  an  ambient  temperature  of  lOO^C. 
And,  it  provides  reliable  performance 
when  operated  at  a  temperature  of 
IbO^C  —  under  "no  load”  conditions. 
(See  graph  at  right.) 

The  new  Type  L  control 
features  the  same  solid,  not  molded  re¬ 
sistance  element  that  has  proved  un¬ 
equaled  for  long  life,  smooth  operation, 
and  low  "noise”  characteristic  in  Allen- 
Bradley’s  popular  Type  J,  Type  K,  and 
Type  G  potentiometers.  When  tempera¬ 
ture  and  space  problems  in  your  de¬ 
signs  plague  you,  this  new  A-B  "high 
temperature”  potentiometer  is  a  reli¬ 
able  answer.  Please  send  for  complete 
information,  today. 


lead  loling  Curve  of  Type  I 


HIGH  temperature  POTENTIOMETERS 


ligh  TeiAperelurel 
pe  L  Petentiemelef 


^  Type  K  with 
Ploin  Bushing 
Rated  2  Watts,  1 00°C; 
J  Watt,  1 25*C 


AMBIENT  TEMPERATURE  ®C. 
Load  Capabilities  of  Type  L  below  the 
Critical  Resistance  Value.  Type  L  Far  Ex¬ 
ceeds  the  Requirements  of  MIL  R-94B. 


Typel  ^ 
Encapsulated 


ALLEN-BRADLEY 

Quality  Electronic  Components 


Allen-Bradley  Co.,  114  W.  Greenfield  Ave.,  Milwaukee  4,  Wis.  •  In  Canada:  Allen-Bradly  Canada  Ltd.,  Galt,  Ont. 
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Curve  Tracer,  Model  MW-I 

•  Newest,  most  Versatile  on  market  Features  Highest  maxi- 
mums  in  broad  ranges  (up  to  30  amperes  and  300  volts 
—  450  watts  maximum).  Lowest  impedance,  Positive  over¬ 
load  protection.  Unique  tube  adapter  allows  vacuum  tube 
measurements  by  external  provision  of  screen  and  fila¬ 
ment  supplies.  ^ 


Transistor  Test  Set,  Model  G 

•  standard  of  the  Industry  for  low  power  transistors.  Meas¬ 
ures  h  parameters  and  equivalent  T  coefficients  NPN  and 
PNP  junction  and  surface-barrier  transistors,  common  base 
or  emitter  circuits  a  and  p  cutoff,  and  Uo  and  C,.  Measure¬ 
ment  frequency  from  100  cps  to  1  me. 


Component  Selector  Model  NA-1 

Designed  primarily  for  incoming  inspection  or  quality 
control  testing  a  large  number  of  2  orj  3-terminal  com¬ 
ponents.  •  Capacity,  50  at  one  time.  •  Manual  or  foot 
switch  operation.  •  Safety  switching.  •  Manual  reset. 


General  Purpose  Transistor  Test  Set, 
KP-2  Series  •  Research  and  quality 

control  with  maximum  reliability  •  Direct  Precision 
Measurements  •  Up  to  2  amps  zOOv.  Based  on  h  para¬ 
meters  using  basic  straight  forward  circuitry.  Features 
common  bases  or  emitter,  direct  measurement  of  h 
parameters  plus  a  and  p  cutoff.  Meter  indication  of  DC 


parameters  —  Ito,  l.o,  Vo,  V^.!- 


Beta  Tester,  Model  KT-1 

•  Lightweight  •  Portable  wEasy  to  use. 

Measures  Betas  h..  and  Ico.  This  completely  self-contained 
unit  features  a  transistorized  1  kc  oscillator  and  batteries, 
printed-circuit  construction  and  meter  overload  protection. 


Minority  Carrier  Lifetime  Test  Set.  Model  11 

**Baslc  Toot  for  the  Industry  .  .  .  Provides  a  reproducible  measure  of 
minority  carrier  lifetime  of  both  germanium  and  silicon.  Evaluates  per¬ 
formance  characteristics. 


Semiconductor  Resistivity  Test  Set 
•  Precise.  •  Easy  to  operate  .  .  .  Features  exclusive  FOUR-POINT-PROBE. 
Reliable  applications  for  both  production  quality  control  and  RAO.  Meas¬ 
urement  accuracy  ±S%. 


Write  today  for  further  technical  information  on  B/A  test  instruments  to. 
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SmCKPOLE 
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fixed  composition  RESISTORS 


'^Today’s  slickest  looking  resistors  <  .  .  and  every  bit 
os  good  os  they  look!  Unmatched  for  load  life  and 
moisture  resistance.  TheyVe  approved  resistors — 
direct  from  a  MIL-R-II  approved  manufacturer.  And 
.inovr,  for  the  flrs;t  time,  you  can  get  such  resistors  in 
*a  full  line  of  RC-42  (2-watt);  RC-32  (1-watt)  and 
RC-20  (!/2-waH)  types  IMMEDIATELY 
from  distributors’  stocks  at 
rock-bottom  prices! 


PICK  ’EM  OFF 
DISTRIBUTORS’  SHELVES! 

•  •  .  for  military  prototype*/  small  run*/  production  omorgoncio* 

or  “hurry-up**  proioct* 

•  •  .  in  any  standard  value  or  tolerance 

•  .  •  at  lowest  prices  in  lots  up  to  1  /OOO  resistors  of  a  value 

G>mplete  stocks  —  and  we  mean  fully  proved  and  accepted  for  criti 
complete — in  the  hands  of  the  28  cal  applications.  Equally  important, 
selected  Stackpole  distributors  you  actually  set  them  at  less  than 


selected  Stackpole  distributors 
listed  below  help  you  handle  every 


job  with  highest  quality  resistors,  of  a  value! 


you  actually  get  them  at  less  than 
factory  prices  in  lots  up  to  1 


BALTIMORE,  MO. 

Konn-Ellorf  Elt<trQnici/  Inc. 

BATTLE  CREEK/  MICH. 

Eloctronlc  Supply  Corp. 
BIRMINGHAM/  ALA. 

MG  Eitcfricol  Supply  Co. 
BOSTON/  MASS. 

Sogor  Eloctricol  Supply 
BROOKLYN/  N.  Y. 

Eloctronic  Equipmont  Corp. 
CLEVELAND,  OHIO 

Pionoor  Elocfronic  Supply  Co. 

^  DALLAS,  TEXAS 

y  Whol.sole  Electronics  Supply  Co. 

DAYTON,  OHIO 
Sropco,  Inc. 


DENVER,  COLO. 

D.nv.r  Electronics  Supply  Co. 
GLENDALE,  CALIF. 

R.  V.  Wooth.rford  Compony 

INDIANAPOLIS,  INDIANA 
Rodio  Ditto.  Co. 

KANSAS  CITY,  MO. 

Surtt.in-Appl.b..  Co. 

MELBOURNE,  FLORIDA 
Electronic  Supply 
MIAMI,  FLORIDA 
Electronic  Supply 
NEW  YORK,  N.  Y. 

Horvey  Radio  Co. 
PHILADELPHIA,  PA. 

Almo  Radio  Co. 


SAN  DIEGO,  CALIF. 

Radio  Ports  Co. 

SCRANTON,  PA. 

Fred  P.  Pursell 

SEAHLE,  WASH. 

C  &  G  Radio  Supply  Co. 

ST.  LOUIS,  MO. 

Inter, tote  Supply  Co. 
SYRACUSE,  N.  Y. 

Morris  Electronics  of  Syracuse 

TACOMA,  WASH. 

C  &  C  Radio  Supply  Co. 

WASHINGTON,  D.  C. 

Electronic  Whole, olers,  Inc, 
WATERBURY,  CONN. 

Bond  Radio  Supply  Co.  Inc. 


WEST  PALM  BEACH,  FLA. 

Goddard  Distributors,  Inc. 

WICHITA,  KANSAS 

Inter, tote  Electronic  Sup.  Corp. 

WILBRAHAM,  MASS. 

Industrial  Components  Corp. 

WINSTON-SALEM,  N.  C. 
Dolton. Hege  Radio  Supply 

. . ,  <nd  G (/STACKPOLE,  TOO! 

Atfroctivuly  pockagad  by  C^C 
Eluctronict  for  lorvico  rtploco* 
mont  uiOl/  Coldito  704*  RoiU* 
tors  oro  olto  ovoiloblo  through 
ovor  800  C*C  distributors. 
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Handy  &  Harman  Silver  Powder  and  Flake  for  Electronic  Applications 

The  increased  acceptance  of  silver  powder  and  flake  in  electronic  circuitry 
and  components  has  created  a  demand  for  a  source  that  can  supply  these 
materials  at  a  consistently  high  level  of  quality. 

Handy  &  Harman  manufactures  silver  powder  and  flake  in  all  types 
and  forms,  for  use  in  formulations  on  printed  circuitry  and  wiring,  re¬ 
sistors,  condensers,  thermistors,  printed  terminal  strips  on  glass,  ceramics 
or  plastic  laminates,  etc. 

If  you  are  working  on  conductive  or  resistive  coatings  where  you 
require  excellent  electrical  conductivity.  Handy  &  Harman  will  welcome 
the  opportunity  to  assist  you  in  the  choice  —  or  discussion  of  any  silver 
product  that  may  interest  you.  Write  for  Technical  Bulletin  A-4  on  Silver 
Conductive  Coatings  and  Bulletin  A-5  on  Silver  Powder  and  Flake. 

Our  technical  service  and  field  application  experience  are  at  your  dis¬ 
posal  ...  we  welcome  inquiries  on  products  and  product  problems  involving 
any  form  of  silver. 


Among  the  manyformc  of  silver 
orti  silver  alloys  manufac¬ 
tured  by  Handy  &  Harman  are: 

Fine  silver  (wire,  strip  and  foil)  • 
Silver  anodes  and  grain  for  plating  * 
Silver  contact  alloys  •  Silver  powders  • 
Silver  flake,  paints  and  paste  •  Silver 
brazing  alloys  ■  Silver  electronic 
solders  •  Silver  sintered  metals  • 
Solder -flushed  silver  alloys  •  Silver 
chloride  and  oxide  •  Coin  silver  (wire 
and  strip)  •  Silver  bi-metals 


Your  NO. 


Source  of  Supply  and  Authority  on  Silver  Alloys 

HANDY  a  HARMAN 


ATLANTA.  AA. 

•  ■tDAIAOAT.  COHN. 
rNOVININCf.  ■.  I. 
CNICACO.  ILL. 
ClfVILAHN.  OHIO 
•ITNOIT.  MICH. 

0«n«r«l  92  St.,  M«*r  Vorfc  39,  W.  T.  cur. 


DISTHI9UT09S  IN  AAINCIPAI  tITItS 
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ULTRASONICALLY  ! 


^  * 


p  ■* 


,  V 


Save  labor,  save  time  — blast  away  dirt  and  dust  by  the  remarkable  ultrasonic  method  that  Acoustica  has 
developed  to  a  fine  point  of  efficiency.  The  hard-to-get-at  parts  in  the  most  intricate  electronic  instruments  are 
cleaned  as  easily  as  the  most  exposed  parts.  The  powerful  “cavitational”  action  of  an  Acoustica 
ultrasonic  tank  radiates  to  the  innermost  places,  removes  the  most  stubborn  dirt  or  dust.  Transistors, 
potentiometers,  vacuum  tubes,  and  scores  of  other  products  are  thoroughly  cleaned  and  decontaminated  this 
modern,  efficient  way.  Many  leaders  in  the  electronic  industry  have  changed  to  Acoustica  ultrasonic  cleaning! 


:i  * 


Acou.stica  is  the  recognized  leader  in  quality  ultrasonic  cleaning  equipment,  the  sole  producer  of  the  Multipowcr 
transducer.  An  Acoustica  certified  ultra.sonic  application  is  your  assurance  of  maximum  cleaning  efficiency! 


Acoustica  Associates,  Inc.,  Fairchild  Court,  Plainview,  N.  Y.,  10402  Aviation  Blvd.,  Los  Angeles,  Calif. 


THE  GREATEST  NAME  IN  ULTRASONICS 


,  I-'  ^  ■  W: 


V-  I  ^ 


Practical 

secondary-emission 


pulse  tube  with... 


ULTRA-FAST  RISE  TIME 
HIGH  PULSE  CURRENT 
AND  DEPENDABLE  LIFE 


Photo  taken  with  direct  coupling  to  CRT  (Tr  l.SmiiS): 
amplitude  1  amp., rep.  rate  lOOkc. 


ZIRO  UVEl 


O— AAAr 

Ed, 


EcC2  ^  } 


flECUlATEO  TO  1 1.0% 


High-Performance  Pulse  Generator  with  Fast  Rise  Tim©' 


CHECK  THESE  CBS  7548  CHARACTERISTICS 

Pulse  output  current . 

. 1  amp  max 

Rise  time . 

. . .  4  mMS  (N.S.) 

Transconductance  (lb  =  18  ma).. 

.  ..25,000Mmhos 

Maximum  Ratings  for  Pulse  Service 

Plate  voltage . 

. 1000  vdc 

Dynode  voltage . . 

Screen  voltage . 

. 200  vdc 

Plate  dissipation . 

. 4  w 

Dynode  dissipation . 

. . 3  w 

Screen  dissipation . 

. 1.4  w 

More 

Reliable  Products 
through  Advanced  Engineering 


I  - ''  rr  .giLM>-. 


The  new  CBS  7548  easily  outperforms  conventional  tubes 
and  transistors  in  triggered  or  free-running  pulse  generators. 
This  practical  secondary-emission  tube  generates  in  the 
circuit  shown  pulses  with  a  rise  time  of  less  than  5  millimi¬ 
croseconds.  Its  high  dissipation  ratings  for  plate  and  dynode 
permit  an  amplitude  of  one  ampere  or  a  repetition  rate  up  to 
300  kc.  Under  specified  operating  conditions,  the  tube  has  a 
life  expectancy  of  5000  hours.  Note  the  simplicity  of  circuit 
made  possible  by  this  new  break-through  by  CBS  advanced 
engineering. 

The  miniature  CBS  7548  also  combines  high  transcon¬ 
ductance  with  low  capacitances  for  a  gain-bandwidth  prod¬ 
uct  of  350  compared  with  120  for  a  6AK5.  Check  the  char¬ 
acteristics.  Write  for  Bulletin  E-352  giving  complete  data. 


CBSl  tubes 


CBS  ELECTRONICS,  Danvers,  Massachusetts 
A  Division  of  Coiumbia  Broadcasting  System,  Inc. 
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instruments 

for  Design  and  Production 
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exact  information  is  the  greatest  aid  to  sound  decision 


DATA  DISPLAY — Increasing  use  of  test  instruments 
by  relatively  unskilled  operators  means  that  test 
data  must  be  presented  simply  and  clearly.  Use 
of  digital  presentation  not  only  reduces  reading 
time  but  also  minimizes  the  chance  of  error. 


TECHNICAL  PROGRESS  IN  THE  ELECTRONICS 
INDUSTRY  depends  to  a  large  extent  on  the 
ability  of  the  engineer  to  measure  basic  electrical 
parameters.  Instruments  capable  of  translating 
these  invisible  phenomena  into  quantities  the 
physical  senses  can  perceive  are  his  tools. 


AUTOMATIC  OPERATION — The  constant  drive  to 
reduce  operating  time  and  chance  of  human  error 
indicates  that  many  future  instruments  will  be 
automatic  or  semiautomatic.  Some  manufacturers 
report  that  customers  often  require  automatic 
testers  since  nontechnical  operators  are  to  use  the 
equipment. 


ACCURACY — Demands  of  military  and  space 
programs  have  pushed  the  state  of  the  electronics 
art  to  the  point  where  even  the  Bureau  of  Standards 
routine  accuracies  of  primary  standards  are  inade¬ 
quate  in  some  measurement  areas  and  nonexistent 
in  others.  Since  design  and  production  instruments 
are  calibrated  from  secondary  standards,  they  are 
necessarily  an  order  of  magnitude  or  more  less 
accurate  than  the  primary  standard. 


PACKAGING — Most  manufacturers  consider  pack¬ 
aging  an  essential  point  in  good  instrument  market¬ 
ing,  thus  much  design  effort  is  channeled  in  this 
direction.  Human-engineered  controls  and  intelli¬ 
gently  arranged  scales  are  appearing  on  modern 
instruments  instead  of  indiscriminately  distributed 
switches  and  knobs,  and  hard-to-read  scales. 


RANGE — Increasing  need  for  measuring  across 
wider  ranges  of  parameters  is  bringing  about 
a  change  in  instrument  design  philosophy.  Instead 
of  using  many  instruments  each  of  which  covers  a 
portion  of  the  desired  range,  future  instruments 
will  cover  a  major  portion  of  the  useful  range. 


MODULAR  CONCEPT — Use  of  plug-in  units  and 
other  interchangeable  parts  to  increase  an  instru¬ 
ment's  versatility  is  developing  rapidly.  This  design 
trend  is  particularly  important  since  many  operators 
are  neither  engineers  nor  highly  skilled  electronic 
technicians.  Modular  construction  permits  servicing 
of  instruments  by  replacing  individual  modules. 


TRANSISTORIZATION — Transistors  take  up  little 
space  and  generate  little  heat.  This  heat-reducing 
property  is  also  possessed  by  cold-cathode  vacuum 
tubes  which  are  becoming  more  widely  used  in 
instruments.  In  terms  of  future  design  trends,  it  is 
anticipated  that  an  increasing  number  of  transistor¬ 
ized  circuits  will  be  utilized  where  economics 
permit  and  where  instrument  performance  is  com¬ 
parable  to  that  of  electron-tube  counterparts. 


MINIATURIZATION — There  is  a  continuing  trend 
toward  obtaining  more  instrument  function  per  unit 
volume.  Since  instruments  are  required  to  perform 
an  increasing  number  of  functions,  control-panel 
space  is  becoming  precious.  Operators  of  test 
equipment  want  the  control  knobs  and  buttons  close 
together  and  handy  to  use,  thereby  reducing  un¬ 
necessary  and  time-consuming  motion.  Miniaturiza¬ 
tion  is  particularly  important  where  instruments  are 
to  be  incorporated  in  panels  of  larger  equipment. 


SELF-CONTAINED  CONCEPT — Many  manufactur¬ 
ers  are  concentrating  on  the  development  and 
production  of  instruments  requiring  no  external 
power  or  auxiliary  equipment.  Instruments  capable 
of  both  bench  and  portable  operation  are  becoming 
more  common.  Instrument  makers  report  users  are 
asking  for  bench  instrument  capabilities  in  portable 
equipment. 

Test  instruments  are  defined  in  the  following 
pages  to  be  those  used  to  scale,  record  or  measure 
one  or  more  electrical  parameters  of  a  signal. 
Sources  and  modifiers  used  with  these  instruments 
are  outside  the  scope  of  this  report. 


Packaging  and  human  enginaering  ara  important  aspacts  of 
Hawlatt-Packard't  daiign  affort 
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Althoigh  instkumknts  for  measurint?  electrical 
voltage,  current  and  power  have  been  with  us  for 
many  years,  there  is  a  virtual  revolution  going  on 
in  meter  design  and  packaging.  Overall  trend  toward 
miniaturization,  portability  and  high  accuracy  com¬ 
patible  with  simplicity  of  operation  is  evident.  Uug- 
gedness,  compactness  and  adaptability  to  bench  and 
panel  use  are  important  design  considerations. 

VOLTAGE  MEASl  KE.MENT  Manufacturers  feel 
there  could  be  a  real  breakthrough  in  meter  accuracy 
limitations  if  more  convenient  production  standards 
were  available.  One  company  reports  that  production 
of  meters  with  i-percent  accuracy  over  temperature 
range  of  — 55  to  j  71  C  requires  production  stand¬ 
ards  of  0.02-percent  accuracy  or  better.  Some  stand¬ 
ards  laboratories  claim  they  can  do  better  than  0.02 
percent  but  will  not  certify  any  better.  Thus  0.02- 
percent  accuracy  is  the  limit  that  can  be  achieved 
in  practice  using  presently  available  standards.  See 
Tables  I  and  II. 

In  general,  trends  in  voltmeter  design  are  toward 
greater  sensitivity,  higher  stability,  fa.ster  respon.se 
time  and  simplified  field  maintenance. 

Developmant  of  broadband  attenuators  at  Weinschel  Engineer¬ 
ing,  using  combination  dual  and  single-channel  audio-substi¬ 
tution-type  insertion-loss  set,  is  shown  above  plot 

FIG.  1— Selling  price  goes  up  os  number  of  ranges  available  on 
typical  nonelectronic  voltmeters  with  O.S-percent  accuracy  it 
increased 
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Voltaae.  Curr 


Digital  techniques  promise  great  accu¬ 
racies  for  routine  voltage  measurements, 
also  better  readability.  Present  accuracy 
requirements  for  r-f  power  measure¬ 
ment  often  exceed  capabilities  of  avail¬ 
able  instruments.  Direct-reading  noise- 
figure  meters  are  in  demand 


500 


I  400 


kf  300- 


200 


FIG.  2— Selling  price  as  a  function  of  input  impedance  for  vtvm's 
Engineer  mokes  adjustments  necessory  to  optimize  noise  figure  three-percent  accuracy 

within  a  system  using  Hewlett-Packard's  noise-figure  meter 


ANALOCJ  VOLTMETERS — For  some  applications, 
it  is  felt  that  readinj?  accuracy  of  analog  voltmeters 
can  be  enhanced  by  using  a  suspension  movement 
carrying  a  mirror  which  reflects  a  beam  of  light  on 
the  scale.  Since  this  technique  eliminates  the  con¬ 
ventional  pointer,  it  is  particularly  useful  in  measur¬ 
ing  minute  voltages. 

Other  signiflcant  advances  are  the  development  of 
taut-band  suspension  and  expanded-scale  techniques. 

There  is  a  need  for  instruments  with  wide  voltage 
ranges,  for  example  100  microvolts  to  10,000  volts; 
however,  the  upper  and  lower  extremes  are  not  uni¬ 
versally  u.seful.  Selling  price  as  a  function  of  number 
of  ranges  for  nonelectronic  voltmeters  is  shown  in 
Fig.  1. 

There  has  been  a  continuous  demand  for  higher 
and  higher  input  impedances  in  vacuum-tube  volt¬ 
meters.  Often  these  instruments  are  selected  largely 
becau.se  of  their  input  impedance  characteristic.  Sell- 


Measurement  Accuracies 

A  survey  completed  early  this  year  determined  the 
measurement  accuracies  desired  by  manufacturers  in 
various  categories  and  compared  them  with  the  best 
'outine  accuracies  of  the  National  Bureau  of  Standards. 
vIBS'  best  routine  accuracy  is  used  because  the  best 
obtainable  accuracy  is  often  difficult  to  determine  and 
usually  depends  on  amount  of  time,  effort  and  money 
available.  (Detailed  tabulations  of  the  survey  results 
bearing  on  electrical  measurement  are  given  in  appro¬ 
priate  sections  of  this  report.) 

The  survey  was  undertaken  by  the  Quality  Control 
Committee  of  the  Aerospace  Industries  Association  at  the 
suggestion  of  the  Air  Materiel  Command,  and  was 
sponsored  by  Sperry  Gyroscope  Company.  A  general 
summary  of  results  was  given  earlier  (ELECTRONICS,  p  16, 
Aug.  21,  1959) 


Table  I  — Desired  Accuracies  in  D-C  Measurements 
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Table  II— Desired  Accuracies  in  A-C  Measurements 
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FIG.  4— Selling  price  at  function  of  frequency  range  for  typical 
field-strength  meters.  Instruments  ore  portable  unless  otherwise 
indicated 
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FIG.  3— Selling  price  of  both  vacuum  tube  and  transistor  d-c  digital 
voltmeters  rises  as  number  of  digits  displayed  increases 

iiig  price  of  vtvni’s  a.s  a  function  of  input  impedance 
is  shown  in  Kig.  2. 

DIGITAL  V'OLTMETERS  -Since  digital  voltmeters 
usually  operate  on  the  potentiometer  principle  of 
measurement,  they  promise  accuracies  comparable 
with  the  movements  available  in  analog  meters — but 
at  a  somewhat  higher  cost.  Compatibility  with  data 
processing  and  computer  equipment  together  with 
readout  speed  make  digital  voltmeters  extremely  u.se- 
ful.  Selling  price  as  a  function  of  number  of  digits 
is  shown  in  h'ig.  3. 

Miniaturization  of  digital  voltmeters  is  a  recent 
design  trend.  As  a  result,  measuring  equipment  will 
take  up  less  space — a  particularly  valuable  feature 
for  in.struments  u.sed  in  aircraft. 

Meters  which  are  capable  of  converting  measure¬ 
ment  into  a  verbal  readout  promise  even  greater 


Table  III— Desired  Accuracies  in  Power  Measurements 
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(■f)iivenience  and  safety  in  some  applications. 

CURRENT  MEASUREMENT — Since  the  principle 
upon  which  ammeters  and  voltmeters  operate  is  the 
same,  the  comments  on  voltage  measuring  instru¬ 
ments  apply  equally  well  to  ammeters.  An  additional 
trend,  however,  is  the  development  of  ammeters 
which  externally  measure  the  alternating  or  direct 
current  flowing  through  a  wire  by  sensing  the 
•strength  of  the  magnetic  field  produced. 

I’OWER  MEASUREMENT  —  Trend  in  wattmeter 
design  is  not  only  toward  higher  accuracies,  but  also 
the  use  of  linear  a-c  scales.  Many  present  square-law 
.scales  emphasize  readability  during  overload  condi¬ 
tions  at  the  expense  of  readability  under  normal  con¬ 
ditions.  Linear  scales  give  equal  emphasis. 

One  of  the  problems  in  power  measurement  is  the 
fact  that  the  measuring  instrument  itself  consumes 
power.  This  problem  has  been  resolved  somewhat  by 
recently  announced  commercially  available  watt¬ 
meters  which  consume  only  milliwatts  of  power. 

In  the  field  of  r-f  power  measurement,  the  .state  of 
the  art  is  being  pushed  with  regard  to  accuracy.  See 
Table  III. 

NOISE-FKiURE  .METERS  —  (  onventional  tech¬ 
niques  of  measuring  noise  figure  which  involve  many 
pieces  of  apparatus  are  being  supplemented  by  meters 
capable  of  dynamic,  continuous  display  of  noi.se  fig¬ 
ure.  Not  only  do  the.se  devices  eliminate  time-con¬ 
suming  setup  and  adju.stment,  but  they  overcome  the 
necessity  of  determining  the  effective  power  gain- 
l)andwidth  product  and  the  difficulty  of  measuring 
the  available  signal  power  at  the  low  levels  involved. 
Design  effort  is  being  expended  to  assure  reliable 
performance  by  improving  ea.se  of  alignment  to 
automatize  the  instrument  and  to  eliminate  periodic 
recalibration.  Automatic  operation  has  already  been 
obtained  for  0-  to  :U5-db  noi.se  figure  over  a  12-mc 
to  40-kmc  range. 

I'OWER  R.ATIO.METERS-  Determination  of  anten¬ 
na  patterns,  amplifier  gains  and  r-f  attenuation  re- 
(piires  measurement  of  relative  r-f  power  levels  over 
a  wide  dynamic  range.  The  problem  in  this  area  is 
to  design  instruments  capable  of  accurately  measur¬ 
ing  minute  power  levels.  At  present  a  dynamic  range 
of  — 15  dbm  to  — 87  dbm  can  be  measured  with  a 
precision  of  0.01  db  and  an  accuracy  of  0.02  db/10  db 
over  frequency  range  of  100  to  4,000  me. 

FIELD-STRENGTH  .METERS  —  Uadio-frequency 
energy  received  at  an  antenna  associated  with  a 
field-strength  meter  is  converted  to  a  voltage  which 
is  a  function  of  field  strength.  Since  a  wide  range 
of  field  strength  is  normally  encountered,  the  readput 
is  .scaled  logarithmically;  however,  the  trend  is  toward 
use  of  linear  scales  for  easier  reading.  Continuous 
effort  is  being  made  to  make  portable  instruments 
more  compact  and  lighter.  Selling  price  of  field- 
strength  meters  as  a  function  of  frequency  range 
is  shown  in  Fig.  4. 
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Accuse  not  nature,  she  hath  done 
her  part;  do  thou  but  thine  . . . 


Emphasis  is  on  less  complicated  measure¬ 
ment  of  resistance,  inductance  and  ca¬ 
pacitance.  Direct-reading  instruments 
for  measuring  standing-wave  ratio  are 
coming  into  wide  use 


•  ■  W 


Impedance  measurement  is  probably  the  most  im¬ 
portant  measurement  made  in  design  and  production 
of  electronic  equipment.  Trend  in  impedance  measur¬ 
ing  instruments  is  toward  shorter  setup  time,  greater 
simplicity,  foolproof  readout,  in-line  digital  presenta¬ 
tion,  automatic  decimal-point  indication  and  auto¬ 
matic  display  of  units  of  measurement  next  to  the 
answer.  Trends  in  design  of  impedance  measuring 
equipment  have  been  largely  influenced  by  the  devel¬ 
opment  of  closer  tolerance  components.  See  Table  IV. 
This  condition  can  be  expected  to  continue. 

RESISTANCE  MEASL  REMENTS— When  consider¬ 
ing  measurement  of  resistance,  it  is  necessary  to 
separate  the  d-c  from  the  a-c  methods.  For  d-c  mea¬ 
surement,  the  Wheatstone  bridge  is  generally  used. 
In  the  case  of  low  resistances,  a  Kelvin  double  bridge 
is  required.  Measurement  of  high  resistances  is  ordi¬ 
narily  done  with  a  vacuum-tube  detector  used  in 
conjunction  with  the  bridge.  Direct  deflection  methods 
are  also  used;  examples  being  the  megohmmeter  and 
ohmmeter.  E'er  still  higher  resistances,  up  to  10'* 
ohms,  an  electrometer  is  required.  Selling  price  of 


Parforming  functional  acceptance  test  on  an  antenna  from  a  Polaris 
test  missile  at  lockheed  Missiles  and  Spoca  Division,  using  slotted- 
line  set  to  measure  vswr,  is  shown  above  plot 

FIG.  S— Selling  price  as  a  function  of  ronga  for  typical  ohm- 
maters.  Combination  volt  ohmmeters  are  not  included 
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Table  IV— Desired  Accuracies  in  Impedance  Measure¬ 
ments 


Arr* 

K<Ut- 

{ns 

National  Burra 

u 

Arru*  llrwirMl 

of  Standard* 

racie*  Accurary 

SuHi- 

eirnt? 

(No. 

€>r 

-  — 

Firm* 

Kanse 

Krplir<l)  ' 

N.,. 

Afcurary 

— 

.  % 

€>f 

Frc*<|  A  m  pli  t  udr 

% 

1 

No  , 

Kirinn 

IM>  HfNUMt'  1 

S2 

10  0  (M)02 

1  ! 

.  ohm 

0  0005 

anoe  of 

0  0001 

2 

0  001  to 

0  002 

Statidiird 

0  002 

2  ! 

lOtl.OOO  ohm 

0  01 

RMiatorR 

0  001 

■7  1 

0  OIMII  uhtn 

0  01 

2 

liMliii'lani'A 

6  0  05 

1 

60  cim  1 00  ith  to 

0  03  to 

0  01 

2  ! 

1 00  c|ia  1 0  li 

0  1 

0  2 

2 

too  r|)A 

0  1 

1 

1  kn 

l.'> 

1  5 

1 

0  25 

of  Srarrh 

(  '(nIh 

II  0  1 

1 

60  c|ia  i  1 00  mmF  Io 

0  03  to 

<if  Kixwl 

0  05 

2 

100  C|»  1  1  iaI 

0  1 

StiiiMiHrdN 

0  02 

3 

too  P|NI 

0  01 

3 

1  kr 

0  002 

2 

( 'lllMM'itlllHM* 

21 

0  1  0 

1 

60  r|M  KK)  utif  U) 

0  03  U) 

of  Viirmhla 

0  1 

1 

100  cim  1  #if 

0  1 

StaiHltinU 

0  05 

2 

too  C|M 

0  01 

1 

1  kc 

0  001 

1 

(1  of  SlJiiid- 

22 

i  1  0 

2 

No  m«‘aHureinoiit 

uni  <  'oiU 

0  or. 

2 

lilMlcllNl  Q 

2 

1  .5 

1 

No  rnniHiiremciil 

of  KixfMl 

2 

oriRiit  f'Hvily 

1 

1 

i) 

I 

4  1  5 

2 

of  Tiiiiahle 

! 

2 

Krotni»*iicy 

1 

Mel«r 

j 

n-K 

9 

0  2 

2 

30  kr  to  1  ohm  to 

j  1 

lm|)odHnco 

' 

1  1 

3 

1  300  me  lxl0«(olinu 

(iocJiid* 

0  5 

1 

- 

in(?  qi 

1  2r/(mc) 

Vawr  with 

15 

7  1  2 

1  No  meaBiirenipiit 

IJnM 

0  02 

3 

,  0  005 

1 

1  0  001 

1  1 

! 

Vtiwr  with 

1  >2 

ils 

1 

Hi'Roctome' 

1 

tors 

1 

j 

1 

Vawr  of 

.T  O  001 

1  1 

1  8  2  tn  1  1  01  tn  1 

±0  1 

Standard 

0  005 

1 

1  12.4lLrar  1  5  vswr  | 

M  isniu  tehee 

0  02 

1 

ohmmeters  as  a  function  of  ranj^e  covered  is  shown 
in  h'i)?.  5. 

Measurements  of  a-c  resistance  at  low  frequencies 
can  be  made  with  an  a-c  form  of  the  Wheatstone 
bridge.  Bridge  measurements  are  also  used  at  fre¬ 
quencies  as  high  as  150  me;  over  this  frequency 
instruments  with  distributed  capacitance,  usually 


coaxial  lines,  are  used.  Among  distributed  capaci¬ 
tance  instruments  are  the  slotted  line  and  the  admit¬ 
tance  meter,  both  of  which  can  be  u.sed  up  to  a  few 
hundred  megacycles;  beyond  this  frequency,  slotted 
sections  of  waveguide  are  required.  In  addition  to 
the  direct  measurement  of  resistance,  the  low  resis¬ 
tance  of  reactive  elements  is  measured  in  terms  of 
dissipation  factor,  in  the  case  of  capacitances,  or 
of  Q,  in  the  case  of  inductors. 

Digital  ohmmeters  are  coming  into  wide  use  be¬ 
cause  they  are  capable  of  being  used  as  general- 
purpose  instruments  alone  or  in  conjunction  with 
input  scanners  and  digital  data  recorders.  These  in¬ 
struments  are  valuable  because  of  their  completely 
automatic  operation  and  range  .switching,  high  speed, 
high  accuracy,  presentation  of  data  in  easily  read 
numerical  form,  ruggedne.ss,  ease  of  use  by  untrained 
personnel  and  wide  measuring  ranges. 

INDUCTANCE  AND  CAPACITANCE  MEASURE¬ 
MENTS — ^Inductance  and  capacitance  are  measured 
at  power-line,  audio  and  radio  frequencies  with  im¬ 
pedance  bridges.  Other  instruments,  such  as  the  Q 
meter,  are  also  used  in  the  radio-frequency  range. 
Simple  capacitance  meters  which  are,  in  effect,  a-c 
ohmmeters  are  used  in  some  applications.  Coaxial¬ 
line  instruments  such  as  slotted  lines,  admittance 
meters,  transfer  function  and  impedance/admittance 
bridges  are  used  at  frequencies  between  a  few  hun¬ 
dred  and  a  few  thousand  megacycles;  at  still  higher 
frequencies,  the  slotted  sections  of  waveguide  take 
over. 

Capacitance  measuring  equipment  is  now  available 
in  one  integrated  as.sembly.  Self-balancing  feature 
is  presently  being  incorporated  in  many  types  of 
impedance-measuring  equipment  to  speed  up  test 
procedures.  In  addition  to  extended  range,  instru¬ 
ments  of  the  future  will  include  rack-mounting  ac¬ 
commodations,  variable  oscillator-detectors,  and  re¬ 
duced  residual  error  and  null  drift  resulting  from 
temperature  changes. 

Self-powered  portable  instruments  are  in  demand 
and  will  be  produced  in  greater  quantity  and  variety 
in  the  next  few  years. 

Inductance  bridges  are  now  on  the  market  having 
built-in  oscillator-detectors  for  measurement  of  0.002 
microhenry  to  1.1  henrys  of  inductance.  The.se  in- 
.struments  are  capable  of  measuring  inductances  that 
vary  appreciably  with  frequency,  such  as  those  wound 
on  powdered  iron  or  iron-alloy  cores.  Trend  is  to¬ 
ward  design  of  bridges  with  improved  ability  to  pa.ss 
d-c  current  for  incremental  inductance  measurements, 
extended  frequency  range  and  reduced  residual 
errors. 

VSWR  MEASURE.MENT — Ratiometers  for  measur¬ 
ing  voltage  standing  wave  ratio  are  becoming  widely 
accepted.  When  u.sed  in  conjunction  with  oscillo¬ 
graphic  recording  equipment,  instantaneous  plots  of 
vswr  as  a  function  of  frequency  can  be  produced. 
These  devices  can  be  used  as  continually  tunable, 
direct-reading  laboratory  instruments  or  as  produc¬ 
tion  line  go,  no-go  testers. 
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“Just  the  minute  you  pret  satisfied  with  what  you’ve 
Kot,  the  concrete  has  begun  to  set  in  your  head”  .  .  . 
Kettering 

Frequency  is  the  electrical  parameter  that  can  be 
measured  most  accurately.  Some  commercially  avail¬ 
able  instruments  attain  accuracies  of  1  part  in  lb' 
thereby  approaching  the  limit  of  the  art  with  their 
routine  performance.  This  condition  has  been 
achieved  becau.se  electronic  circuits  are  capable  of 
adding,  subtracting,  multiplying  and  dividing  with 
great  precision  frequencies  generated  by  a  high- 
quality  standard.  See  Table  V. 

Manufacturers  of  frequency-measuring  equipment 
report  they  are  constantly  asked  to  extend  the  fre¬ 
quency  range  of  their  instruments  to  higher  and 
lower  ranges  and  also  improve  their  power-handling 
capacity.  An  example  of  changing  requirements 
which  drastically  affects  the  instrument  industry  is 
single-sideband  communications  equipment  which  re¬ 
quires  oscillator  stabilities  of  parts  in  10'  per  week 
where  previously  2  parts  in  10*  per  week  was  ac¬ 
ceptable. 

A  definite  range  of  parameters  has  been  estab¬ 
lished  for  frequency-measuring  instruments  since, 
under  the  new  FCC  regulations,  many  tolerances 
must  be  held  to  0.0005  percent.  Some  instrument 
manufacturers  are  planning  to  announce  next  year 
relatively  inexpensive  in.struments  which  will  meet 
these  FCC  requirements. 

In  view  of  anticipated  tightening  of  tolerances  and 

FIG.  6— Selling  price  os  a  function  of  range  for  frequency 
meters  requiring  no  external  power 

FIG.  7— Selling  price  of  digital  frequency  counters  os  function 
of  number  of  digits  displayed 
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type  are  common.  At  frequencies  up  to  a  few  mega¬ 
cycles,  direct-indicating  frequency  meters,  usually 
of  the  pulse  control  type,  can  be  used.  Selling  price 
of  frequency  meters  as  a  function  of  range  covered 
is  shown  in  Fig.  6. 

At  audio  frequencies,  most  measurements  are  based 
on  fre(iuency  standards  of  the  quartz  crystal  or 
atomic  types.  These  basic  frequency  standards,  with 
their  au.xiliary  frequency  multiplying  and  dividing 
e([uipment,  can  also  produce  a  harmonic  series  of 
standard  frequencies  throughout  the  radio-freciuency 
spectrum.  Other  auxiliary  equipment  is  availaljle 
that  enables  the  operator  to  interpolate  between  any 
two  of  the.se  harmonics  to  identify  exactly  any 
unknown  frequency. 

Ab.sorption-type  wavemeters  are  mostly  used  now 
for  approximate  measurements.  Instruments  in  wide 
use  now  include  heterodyne  frequency  meters  and 
grid-dip  meters. 

One  design  trend  is  the  use  of  cast  aluminum  in 
fabrication  of  frequency-meter  cha.ssis.  This  method 
of  construction  permits  casting  of  a  cellular-typo 
chassis  which,  besides  providing  excellent  r-f  shield¬ 
ing,  eliminates  the  more  intricate  mechanical  fabrica¬ 
tion  found  in  conventional  chassis.  By  cantilever¬ 
mounting  a  number  of  the.se  chassis  to  an  extra  thick 
front  panel,  assembly  and  te.st  procedures  can  be 
simplified. 

Design  of  frequency  standards  is  tending  toward 
reduction  of  physical  size  and  weight  while  meeting 
tougher  military  requirements.  In  the  last  few  years, 
the  size  of  frequency  standards  has  been  reduced  to 
one  fifth  of  their  former  size  with  a  commensurate 
reduction  in  weight. 


Table  V— Desired  Accuracies  in  Frequency  Measure¬ 
ments 


FREQUENCY  COUNTERS  A  widely  used  fre- 
<iuency-measuring  device  for  routine  measurement 
is  the  digital  counter.  This  device  counts  the  num¬ 
ber  of  cycles  of  the  unknown  frequency  in  a  pre¬ 
determined  time  interval.  A  crystal  oscillator  is  used 
as  an  internal  frequency  reference  for  these  instru¬ 
ments.  Such  instruments  are  supplementing  conven¬ 
tional  high-accuracy  frequency  measuring  equipment 
at  a  rapid  rate.  Selling  price  of  frequency  counters 
as  a  function  of  the  number  of  digits  displayed  is 
shown  in  Fig.  7. 

Because  counter-type  frequency-measuring  instru¬ 
ments  generally  give  readings  automatically  in  direct 
numerical  form,  they  can  be  used  effectively  by 
nontechnical  personnel. 


.MODUEATION  METERS  — .Modulation  measure¬ 
ment  is  becoming  increasingly  more  important.  It  is 
of  primary  significance  in  power  generating  units 
driven  by  gasoline  engines  or  Sunstrand  drives. 
Servo  systems  give  a  good  deal  of  trouble  when  the 
voltage  or  frequency  modulation  introduced  by  the 
prime  power  source  exceeds  certain  low  limits.  In¬ 
strumentation  for  these  measurements  is  still  rapidly 
developing,  but  the  trend  .seems  to  be  toward  instru¬ 
ments  which  can  measure  accurately  smaller  and 
smaller  percentages  of  modulation  over  a  wider  and 
wider  frequency  band. 


Fraquancy  counter  mode  by  Beckman's  Berkeley  division 


increasing  of  band  spread  and  spectrum  coverage,  in¬ 
struments  pre.sently  on  the  drawing  board  will  be 
designed  to  satisfy  future  requirements  on  a  long 
term  basis.  These  in.struments  will  also  have  ex¬ 
tended  range  facility. 


FRE(JUENCY  METERS  —  For  commercial  power¬ 
line  frequencies,  direct-indicating  instruments  are 
available  and  frequency  meters  of  the  vibrating-reed 
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Semiconductor  testing  requirements  are 
promoting  development  of  ultrahigh- 
speed  oscilloscopes.  Distortion  measur¬ 
ing  instruments  are  now  essential  for 
quality  control  of  electronic  equipment 


Waveform 


I!a.sI(’  instkumknts  fin  atialyziiiK  wavofornis  or 
measurinpr  phase  are  the  oscilloscope  and  oscillo- 
^'raph.  Components  of  a  complex  waveform  an* 
often  identified  and  measured  usinjr  a  wave  analyzer 
or  tuned  voltmeter.  When  overall  evaluation  of  the 
total  harmonic  content  is  wanted,  a  distortion  meter 
can  be  used.  Since  wave  analyzers  and  distortion 
meters  operate  primarily  in  the  audio-frequency 
ranjre,  it  is  neces.sary  to  use  spectrum  or  phase  an¬ 
alyzers  at  higher  frequencies. 

OSCILI.OSCOPFl.S — Two  oscilloscope  parameter.s — 
sensitivity  and  bandwidth — are  receiving  a  consid¬ 
erable  amount  of  attention  and  will  continue  to  do 
•SO.  P.y  increasinfr  .sensitivity  and  expanding  band- 
widths  to  accommodate  higher  frequencies,  hereto¬ 
fore  unobservable  waveshapes  can  be  investijrated. 

Need  for  instruments  capable  of  measuring  outputs 
of  ultrahigh-speed  switching  devices  on  the  produc¬ 
tion  line  has  recently  been  fulfilled  by  .sampling  and 
traveling  wave  tube  oscillo.scopes.  Because  of  con¬ 
venience  of  operation  and  .sensitivity,  the  .sampling 
types  will  have  much  wider  general  purpose  u.se. 
Since  traveling-wave-tube  o.scilloscopes  can  display 
0.2  millimicro.second  pul.se  with  ri.se  times  they  are 
all  fitted  for  specialized  api)lications,  such  as  display 
of  single  transient  pulses.  Selling  price  of  o.scillo.scope.s 
as  a  function  of  rise  time  and  .sensitivity  is  shown 
in  Fig.  8. 

Switching  devices  currently  under  development 
will  have  0.1  millimicro.second  rise  times  and  pulse 
widths  of  one  millimicrosecond  or  less.  For  this 


Operator  at  John  Osier  Manufacturing  Co.  measures  phase 
angle  and  transfer  voltage  characteristic  of  tachometer  using 
North  Atlantic  phase  angle  voltmeter 

FIG.  8— Selling  price  of  oscilloscopes  as  a  function  of  rise  time 
and  maximum  vertical  sensitivity.  Dual  and  multichannel  types 
are  not  included 
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Table  Vl-Desired  Accuracies  in  Waveform  Measure¬ 
ments 
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reason,  there  is  a  trend  toward  development  of  even 
faster  oscilloscopes  for  the  millimicrosecond  field. 

Trend  is  toward  using  swept  r-f  and  marker  gen¬ 
erators  to  provide  instantaneous  graphs  of  r-f  voltage 
as  a  function  of  frequency.  Several  test  equip¬ 
ment  manufacturers  are  producing  instruments 
that  include  high-quality  generators  of  this  type. 
Various  ranges  of  frequencies  are  covered,  particu¬ 
larly  below  1,000  me.  Soon-to-be-announced  gener¬ 
ators  will  feature  watts  of  power  rather  than  milli¬ 
watts,  sweep  widths  as  wide  as  .'lOO  me,  ranges  ex¬ 
tending  to  2,300  me,  plug-in  marker  units,  and  varia¬ 
ble  .sweep  rates  providing  continuous  control  from 
1  cycle  per  2  or  3  minutes  to  60  cycles  per  second. 

OSCIM.O(JK.\PHS  —  These  instruments  cover  a 
broad  spectrum  of  frequency  response,  from  a  few 
cycles  in  the  case  of  the  chopper  type  recording  am¬ 
meter  to  over  100  kc  in  the  case  of  multiple  ert  types. 
U.sefulness  of  these  devices  will  be  enhanced  when 
more  writing  channels  are  made  available  io  handle 
the  multitudinous  outputs  currently  being  tested. 
Current  design  trends  are  towards  improvement  of 
pen  function  in  ink  writing  oscillographs,  reduction 
in  cost  of  paper  and  easier  maintainability  of  jets 
in  liquid  ink  stylii. 

I’H.ASK  -METP^RS  Measurement  of  phase  shift  has 
become  important  in  recent  years  because  of  the 
development  of  computing  transformers,  computing 
amplifiers  and  resolver  sy.stems.  Although  many 
devices  for  measuring  pha.se  and  phase  shift  are 
available,  in  many  critical  applications  the  capability 
of  the  instruments  is  approaching  the  limit  of  the 
art.  See  Table  V'l.  Presently  available  vector  sum 
or  difference  and  calibrated  delay  phase  meters  are 
operable  to  200  or  300  me,  but  industry  is  already 
demanding  the  range  be  extended  to  one  kmc.  High 
accuracy  below  one  cycle  and  up  to  one  kc  can  pres¬ 
ently  be  obtained  with  phase  counters,  thus  no  im¬ 
mediate  measurement  problem  exi.sts  in  low’er  fre- 
(juency  ranges.  Selling  price  of  phase  meters  as  a 
function  of  frequency  range  is  showm  in  Fig.  9. 

DISTORTION  METERS  Demand  for  simple  har¬ 
monic  distortion  measuring  devices  is  increasing  in 
design,  test  and  production  work.  Design  emphasis 
is  toward  avoiding  introduction  of  distortion  by  the 
instrument  itself  and  assuring  inclusion  of  high- 
order  harmonics  in  the  voltmeter  readings. 

WAV^E  AN.4LYZERS  -Important  characteristics  of 
the  w’ave  analyzer,  or  tuned  voltmeter,  are  its  fre- 
(piency  range,  sensitivity,  amplitude  range  and 
bandwidth  or  selectivity.  Since  this  device  consists 
es.sentially  of  a  bandpass  filter  whose  center  fre¬ 
quency  can  be  varied  continuously  over  the  frequency 
range  and  a  voltmeter  which  measures  every  compo¬ 
nent  of  a  complex  wave,  limitations  of  voltmeters 
affect  the  ultimate  usefulness  of  the  wave  analyzer. 
Design  emphasis  is  on  making  tuning  easier  and  on 
stabilizing  the  tuning  adjustment. 
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Noise-figure  measurement  is  taking  on 
increasing  significance  in  testing  vacuum 
tubes.  Trend  is  also  towards  evaluating 
semiconductors  on  dynamic  rather  than 
static  parameters 


Tube  and  Se 


I 


t 


do.  NO-GO  MKASUREMENTS  using  the  ordinary  vacuum- 
tube  tester  are  satisfactorj’  for  many  routine  pur¬ 
poses,  as  are  those  of  its  transistor-testing  counter¬ 
part.  For  more  precise  measurements,  a  vacuum-tube 
bridge-type  tester  is  used  by  many  vacuum-tube  man¬ 
ufacturers.  This  bridge  technique  of  measuring  tube 
characteristics  can  also  be  used  to  measure  transistor 
parameters,  but  most  of  the  important  parameters 
are  more  accurately  measured  on  a  transfer-function 
and  impedance/admittance  type  bridge. 

TUBE  TESTERS — Trend  is  toward  use  of  noise 
figure  test  sets  for  the  standardization  of  noise  meas¬ 
urements  among  the  various  receiving  tube  manufac¬ 
turers.  These  test  sets  probably  will  be  adopted 
ultimately  as  standard  for  measurement  of  noise  pro¬ 
duced  by  receiving  and  special  purpose  tubes  at 
200  me. 

A  tester  designed  to  check  S-band  and  X-band 
traveling-wave  tubes  automatically  on  a  production 
line  basis  has  recently  been  announced.  The  instru¬ 
ment  permits  a  technician  to  make  all  measurements 
necessary  to  determine  if  the  tube  meets  production 
specifications.  A  permanent  record  of  all  measure¬ 
ments  can  be  made  and  a  self-calibrating  feature  is 
included  in  the  instrument.  Traveling  wave  tube 
parameters  measured  are  power  gain,  power  output, 
vswr  and  stability. 

SEMICONDUCTOR  TESTERS  — Manufacturers  of 
this  equipment  are  struggling  to  keep  up  with  the 
variety  of  new  .semiconductor  devices  being  produced 
and  with  the  almost  daily  change  in  type  and  accu¬ 
racies  of  measurements  required.  Object  is  to  show 
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iiiul  presents  the  summation  of  all  the  a-c  ratios 
directly  on  a  meter  scale.  This  method  of  meas¬ 
urement  accurately  delineates  the  transistor  char¬ 
acteristics  and  shows  up  any  points  within  the 
amplification  hand  which  mijrht  he  missed  hy  more 
conventional  testing  methods. 

Radio-frequency  voltmeters  have  been  used  exten¬ 
sively  hy  producers  of  transistors  for  low-level  test- 
injr.  Advantage  of  this  measurement  techniipie  is 
the  hiph  sensitivity  over  a  wide  freipiency  ranpe. 
('apacitance  hridpes  are  heinp  used  for  measurinp 
capacitance  of  diodes  under  different  bias  conditions. 
This  approach  is  particularly  useful  in  testinp  volt- 
ape- variable  diodes. 

Most  of  the  parameter  testinp  in  the  transistor 
field  has  been  in  the  low  or  intermediate  frequency 
lanpes.  With  the  rapid  increase  in  the  frequency 
bands  over  which  transistors  can  operate,  it  has 
been  necessary  to  expand  measurinp  ranpes  into  the 
viileo  freipiency  ranpe.  It  is  expected  that  a  further 
e.xtension  into  still  hipher  frequency  ranpes  will  be 
required.  Requests  have  already  been  made  fur  tran¬ 
sistor  testers  capable  of  measurinp  in  the  microwave 
region. 

The  packapinp  trend  for  these  testers  is  toward 
compact  desk  or  bench  mounting  with  controls  and 
meters  arranged  in  a  logical  manner.  Al.so,  sloping 
front  panels  giving  maximum  visibility  of  presenta¬ 
tion  are  popular. 

As  in  tube  testinp,  the  be.st  method  of  testinp  a 
semiconductor  is  to  te.st  it  in  the  type  of  circuit  in 
which  it  will  be  used.  For  example,  it  is  most  u.seful 
to  test  transistor  performance  at  the  end  points,  or 
tolerance  limits,  of  their  operating  voltages  and 
currents. 


Technician  checks  silicon  diodes  on  General  Radio  semiconductor 
tester 
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h<gn-frequer<cy  transistor  parameters  are  measured  using 
Wayne  Kerr  r-f  bridge 


a  measured  parameter  without  using  external  instru¬ 
ments,  switching  in  and  out  of  other  apparatus,  or 
computation. 

Techniipies  have  been  devi.sed  for  obtaining  read¬ 
ings  on  an  in.stantaneous  basis  by  pushing  a  button 
or  throwing  a  switch  once  the  bias  values  corre¬ 
sponding  to  the  measurement  desired  have  been 
.set  in. 

A  trend  in  semiconductor  testing  is  to  measure 
dynamic  rather  than  static  parameters.  Conven¬ 
tional  techniques  measure  the  d-c  ratios  of  tran- 
si.stors  or,  in  the  few  ca.ses  \^here  a-c  measurements 
are  made,  the  a-c  ratios  are  taken  at  a  single  test 
frequency. 

At  least  one  available  te.ster  permits  semiconductor 
measurements  to  be  made  over  a  band  of  frequencies 


Sequential  mechanism  for  automatic  recording  and  testing  has 
been  desig.sed  by  Texas  Instruments  for  Incoming  inspection  of 
transistors  by  volume  users 


f 
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Many  things  difficult  to  design 
prove  easy  to  performance.... 


Automatic 


Limit-type  go,  no-go  production  testers 
using  meter  relays  or  precision  com- 
pcirators  are  now  widely  used.  Systems 
testers  are  still  largely  custom-made  by 
user 


l>i:t  i.si()NS  formerly  made  by  human  <»perators  are 
now  hein>r  ma<ie  in  many  cases  by  automatic  test 
equipment.  In  addition  to  relieving  man  of  this 
(tften  times  routine  and  arduous  chore,  integrated 
instrument  systems  are  usually  able  to  perform  the 
function  faster,  more  accurately  and  with  a  tlexihility 
denied  ordinary  mortals.  This  section  dwells  on  the 
instrument  comi)lexes  used  for  lot-accej)tance  or  sys¬ 
tem  testing. 


(Jl  TV  TF]STIN(J — A  jrrowinjr  trend  in  pro- 

<Uiction  testinj?  is  to  make  more  and  more  measure¬ 
ments  automatically.  This  testinj?  phiios(  phy  is 
applied  jiarticularly  in  current  and  voltafce  measure¬ 
ments,  and  in  tube  and  transistor  te.stinp.  These 
items  involve  relatively  simple  measurements  which 
mu.st  be  made  a  lar^e  number  of  times  on  a  repeti¬ 
tive  basis. 

Go,  no-go  testing  of  devices  judged  on  current  and 
voltage  parameters  is  already  accepted  on  many 
production  lines.  Tubes  and  semiconductors,  when 
produced  in  quantity  or  undergoing  purchase  inspec¬ 
tions,  are  al.so  ideall.v  suited  to  automatic  testing 
procedures. 

Evidence  of  increasing  automatizing  is  shown  by 
the  large  number  of  meter  relays  presently  being 
.sold.  The  relays  are  sub.stituted  for  the  indicating 
meters  in  instruments  and  are  u.sed  to  actuate  vari¬ 
ous  types  of  selection  or  rejection  mechanisms.  By 
adju.stment  of  relay  .sensitivity,  end  point  tolerances 


Production  checkout  of  cables  at  GE's  Light  Military  Electronics 
Department  is  done  with  Consolidated  Avionics  automatic  multi¬ 
ple  circuit  onolyier  in  center  photo 

Checking  operational  status  of  airborne  radar  immediately 
before  takeoff  with  go,  no-go  pushbutton  tester  built  by 
Sperry  Microwave  Electronics 
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Checking  cabling  in  Republic  Aviation  aircraft  using  portoble  circuit  analyzer 


vanta^eous  for  manufacturers  receiving  small  quan¬ 
tities  of  a  variety  of  types  of  electronic  components. 
The.se  test  instruments  usually  are  programmed  for 
testing  any  of  the  common  components  by  inserting  a 
punched  card  into  the  instrument.  Obviously,  such 
an  instrument  usually  contains  more  facility  than 
normally  required  by  component  manufacturers  who 
are  interested  in  large  volume  testing  of  a  single 
component  type.  Commercial  circuit  testers  must 
provide  te.st-setup  flexibility  at  reasonable  co.st. 

Satisfying  the  needs  of  a  wide  variety  of  cus¬ 
tomers  without  making  the  purchase  price  prohibi¬ 
tive  for  most  seems  to  be  the  biggest  problem  faced 
by  circuit  and  component  tester  manufacturers.  Re¬ 
quests  for  unusual  measurements  or  extended  ranges 
must  often  be  ignored  for  the  sake  of  practicality 
and  economy.  Provisions  are  being  made  in  auto¬ 
matic  testing  instruments  for  use  of  auxiliary  appa¬ 
ratus  such  as  oscilloscopes  and  oscillators  by  cus¬ 
tomers  with  specialized  requirements. 


can  be  preset.  Devices  such  as  resi.stance  bridges 
have  been  designed  to  function  in  this  manner.  Pre¬ 
cision  comparators  are  coming  into  wide  use  in  go, 
no-go  testing  because  of  their  great  reliability  and 
high  .sensitivity. 

Automatic  component  testers  are  particularly  ad- 


SYSTE.MS  TESTING  —  Much  of  the  automatic 
equipment  designed  to  test  complex  electronic  systems 
is  custom-built  by  the  systems  manufacturers  them¬ 
selves.  Usually  this  procedure  involves  purchasing 
a  variety  of  commercial  instruments  and  incorporat¬ 
ing  them  into  a  tester  containing  special  test  sequence 
control  units  or  programmers.  Some  testers  are  avail¬ 
able  commercially  for  checking  out  radar  systems 
and  cabling. 

The  author  wishes  to  acknowledge  the  assistance 
of  the  many  individuals  who  helped  make  this  report 
possible. 


Instrument  lomplex  used  ta  check  out  telemetering  package  of 
Polaris  test  vehicles  at  Lockheed's  Missiles  and  Space  Division 
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ACTUAL  SIZE 


50  G’S  VIBRATION-  / 
250  G’S  SHOCK 


/  THE  FIRST  PREMIUM  QUALITY  MICRO  MINIATURE  RELAY 


FILTORS’  NEW 

OLDEN (“5 


Filters’  Golden  G  is  the  dniy  relay  tftat  wil 
CPS  and  250  G  shock. 

Each  Premium  Quality  Golden  G  -  precision  made  to  provide  Ihe  fmest 
overall  performance  characteristics  of  any  relay  available  -  is  expertly  tested 
by  Filters  Reliability  Test  Center  to  the  most  exacting  standards  in  use  in 
the  industry. 

The  exclusive  new  “Sensi-Tork"  rotary  relay  motor  makes  the  Golden  G 
unmatched  for  ruggedness  and  .efficiency.  Filters’  newly  developed  RELAY 
MOTOR  ANALYZER,  which  can  continuously  measure  magnetic  fields,,  force, 
armature  travel  and  fkjx  density,  wa^  used 
to  plot  the.  actual  curves  6f  Torque  vs. 

Input  Power,  illustrating  tjie  great  superi¬ 
ority  of  the  Golden  G  vs.  micro-miniature 
relays  from  other  leading  manufacturers. 

For  more  detaifs  and  specifications  of 
the. Premium  Quality  Golden  G  call  your 
Filtors  representative  or  write: 

^  r"  MILLI-WXTTS  INPUT 


Leading  manulaclurer  of  hermetically  sealed  rotary  sub-  and  micro  miniature  relays 

r  FILTORS,  INC., 


GOIOCN  C 


Mam  office  and  plant  Port  Washington  N  Y  P0rt\ashington  7-8220 
West  coast  office  1327^  Ventura  Blvd.,  Studio  City,  Calif  STanley  3-2770 


“gives  high  impact  strength . . .  superior 
insulating  value,"  in  HE "Fs  TACAN  beacon 


Latest  achievement  in  air  navigation  and  traffic  control  is  TACAN,  an  advanced  radio 
air  navigation  system  developed  by  ITT  Laboratories,  Division  of  International 
Telephone  and  Telegraph  Corporation,  for  the  U.  S.  Navy  and  Air  Force. 

Prominently  featured  in  the  12  KV  discharge  switch  of  TACAN’s  ground  beacon 
transmitter  is  MYCALEX  410  glass-bonded  mica  insulation.  Here  and  in  other  appli¬ 
cations,  this  precision-molded  insulation  shows  exceptional  mechanical  strength  and 
superior  electrical  resistance.  It  will  withstand  operating  temperatures  to  +600“F . . . 
and  has  total  dimensional  stability! 

Why  was  MYCALEX  designed  into  this  item?  Says  ITT:  "MYCALEX  was  selected 
because  of  its  high  inipaet  strength  and  excellent  insulating  properties,  which  we  found 
to  be  as  good  as  or  better  than  grade  L-4B  in  ceramic.  In  addition,  the  good  molding 
properties  of  MYCALEX  made  it  possible  to  design  the  insulator  with  convolutions 
which  increased  the  creepage  path  to  ground." 

MYCALEX  410  is  one  of  a  wide  variety  of  glass-bonded  mica  and  ceramoplastic 
insulation  materials  created  and  perfected  by  Mycalex  Corporation  of  America. 
Whatever  insulation  characteristics  you  require,  there  is  a  Mycalex  material  to  meet 
your  need.  For  example,  SUPRAMICA®  560  precision-molded  ceramoplastic  offers 
a  maximum  operating  temperature  of  -f 932°F . . .  and  SUPRAMICA  620  machinable 
ceramoplastic  offers  a  maximum  operating  temperature  of  +1550°F.  Write  today 
for  specifics. 

General  Offices  and  Plant:  120-G  Clifton  Blvd.,  Clifton,  N.  J. 
Executive  Offices:  30  Rockefeller  Plaza,  New  York  20,  N.  Y. 

WORLD'S  LARGEST  MANUFACTURER  OF  GLASS-BONDED  MICA  AND  CERAMOPLASTIC  PRODUCTS 

"See  Our  Newest  Products,  Booth  836,  Instrument-Automation  Show,  Sept.  21-25." 
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Why  Philco  has  been 
selected  to  modernize 
the  world’s  largest 
communications  system 


AIRCOM  is  the  vast,  global  network  of  elec* 
tronic  communications  that  links  every  base, 
outpost  and  aircraft  of  the  U.  S.  Air  Force.  It 
is  the  world’s  most  extensive  integrated  com¬ 
munications  system. 

Recently  awarded  the  contract  to  modernize 
and  expand  AIRCOM,  Philco  was  selected  by 
the  Air  Force  for  its  proven  ability  in  systems 
management  and  its  extensive  experience  in 
global  communications. 

The  modernized  AIRCOM  System  will  uti¬ 
lize  advanced  techniques  in  both  point-to- 
point  and  air-to-ground  communications.  It 
will  provide  greater  traffic  capacity,  maximum 
reliability  and  complete  compatibility  of  all 
USAF  communications  equipment. 

In  the  world  of  advanced  electronics  ...  in 
communications,  data  processing,  missiles, 
satellites,  weapons  systems  and  radar  .  .  .  look 
ahead  and  you'll  choose  Philco. 
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4700  WISSAHICKON  AVE.,  PHILADELPHIA  44,  PENNA. 
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^  - 


■wr 


Typical  Powar 
Goin 


tr  35  m/isec 
it«  10  iD/isec 
‘tf  25  iDusec 


2N1199  12-60  (DC; 


2N1267 

2N1268 

2N1269 


30mc 

PULSE  RATE 
SWITCHES 


2N1270 

2N1271 

2N1272 


Maximum  Vcb — 20  V 
Maximum  temperature — 150°  C 
Maximum  dissipation — 100  MW 


60mc 

AMPUFIER! 


2N1199 

This  high  speed  switch  has  exceptionally  low-  saturation 
voltage  (typically  0.125  V),  permitting  practical  design  of 
5  me  pulse  circuits,  using  conventional  saturated  switch¬ 
ing  configurations.  30  me  pulse  rates  are  obtainable  in 
practical  circuits  using  non-saturating  techniques. 

2N 1267.68-69 

The  high  gain  characteristics  of  these  units  make  possible 
the  design  of  high  efficiency  IF  amplifier  circuits  for  com¬ 
munications  equipment.  These  devices  have  unusually 
low  collector  capacitance  .  .  .  typically  1.5  ppf  .  .  .  and 
are  available  with  restricted  beta  ranges  to  simplify 
design  problems. 


2N1270-71-72 

The  excellent  high  frequency  response  of  these  transistors 
makes  practical  the  design  of  high  performance  communi¬ 
cations  systems  at  frequencies  up  to  60  me.  They  have  the 
same  low  collector  capacitance  and  are  available  with 
restricted  beta  ranges. 

Immmdiataly  available  for  prototypo  dosign  from 
your  Philco  Industrial  Somiconductor  Distributor. 

Writo  Dopt.  E-759,  Lansdalo  Tub*  Company, 

Division  of  Philco  Corporation,  Lansdalo,  Pa. 

*SclDT .  .  .  Tradtmark  Philca  Carp,  far  Sur/act  Allay  Dijfuitd-baa  Tramjiitar. 
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FIG.  1.  ControlUd  oscillator  currant  ofc  usod  in  IS-tronsistor 
radio 


FIG.  2.  Rotir  viow  of  I  S-tronsistor  radio  showing  us*  of 
printad  boards 


Besides  run-of-the-mill  transistor  radios,  Japanese  engineers  are  coming  up 
with  novel  ideas.  A  talking  book,  a  pair  of  a-m/f-m  portables,  a  half-dollar 
sized  rechargeable  cell  and  industrial-scientific  devices  are  some  of  the  items 
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Since  entering  the  transistorized  radio  field  (  Elec¬ 
tronics,  July,  1956),  and  having  found  it  profitable 
(Electronics,  June  26,  1959),  Japanese  electronics 
manufacturers  are  venturing  deeper  into  the  market. 
Several  new  devices  are  to  be  offered  in  the  near 
future. 


A-.M  F-M  PORTABI.es — One  development  is  the 
Sony  model  TFM-151  transistorized  a-m/f-m  port¬ 
able.  This  set  uses  15  transistors,  4  germanium 
diodes  and  one  variator.  The  receiver  is  divided  into 
three  basic  sections:  f-m  detection,  a-m  detection 
and  audio  amplification. 

The  f-m  portion  uses  8  transistors  and  two  diodes. 


These  are  used  as  r-f  amplifier,  mixer,  local  oscillator, 
four  stages  of  i-f,  di.scriminator  (two  diodes)  and 
emitter  follower.  The  controlled-oscillator  current 
automatic-frequency-control  circuit  is  shown  in  Fig. 
1.  The  10.7  me  i-f  signal  is  detected  by  a  conventional 
di.scriminator  and  the  output  passed  through  de¬ 
emphasis  network  R,  and  C,  to  emitter  follower  Q,. 
The  audio  output  and  afe  are  taken  from  emitter  load 
Rj.  The  afe  voltage  is  derived  from  averaging  circuit 
Rt  and  C,  then  applied  through  R,  to  the  ba.se  of  local 
oscillator  Q..  There  are  no  provisions  for  disabling 
the  afe. 

The  a-m  portion  u.ses  5  transistors  and  two  diodes. 
The  circuit  consists  of  a  conventional  converter  and 
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listening,  the  viewing  side  of  the  paper  is  motionless. 
As  shown  in  Fig.  3,  the  recorded  sheets  may  be  bound 
book  style. 

To  prevent  accidental  erasure  of  prerecorded 
sheets,  punched-coded  holes  on  the  sheets  will  auto¬ 
matically  open  the  erase  circuit.  Among  the  auxiliary 
components  used  with  the  device  is  a  magnetic  sound 
printer  that  can  make  up  to  15  copies  simultaneously 
from  one  prerecorded  sheet  and  a  quantity  of  thin 
magnetic  film  that  may  be  applied  to  the  back  of  any 
sheet  of  paper  to  make  it  usable  by  the  machine.  The 
magnetic  film  has  been  applied  to  a  newspaper  sheet 
which  was  then  run  through  conventional  printing 
presses. 


RECH ARGEAHI^E  CELLS  —  To  supply  power  to 
transi.stor  radios  or  other  low-power  devices,  a  min¬ 
iature  rechargeable  cell  has  been  developed.  This 
alkaline  cell  is  enclosed  in  an  air-tight  metal  case 
whose  size  ranges  from  approximately  i-in.  to  2-in. 
in  diameter  and  between  1-in.  and  J-in.  thick.  The 
cells  deliver  between  3  and  1,000  milliampere  hours 
at  1.25  V. 

To  recharge  the  cells,  a  small  pla.stic-cased  plug-in 
charger  is  used.  The  charger  can  hold  a  pair  of  cells 
and  plugs  directly  into  a  wall  socket.  A  neon-lamp 
indicator  glows  when  the  charger  is  in  operation. 
Approximately  8  hours  is  required  to  charge  the  cells. 


FIG.  3.  Talking  book  it  tupporled  on  thalf.  Pag*  boing  read 
it  under  plottic  prettur*  plot*.  Book  in  picture  hot  fold-out 
poget.  Dork  turfoce,  left,  it  magnetic-film  coating 


two  i-f  .stages.  One  diode  is  used  as  the  second  de¬ 
tector  and  the  other  is  used  in  a  shunted-diode  age 
circuit.  The  output  of  either  the  f-m  or  a-m  portions 
is  chosen  by  a  switch. 

F^our  transi.stors  terminating  in  a  push-pull  output 
.stage  are  used  in  the  common  audio  section.  It  pro¬ 
duces  approximately  180  mw  output  power.  Figure  2 
show’s  the  rear  of  the  set  and  Table  I  lists  the  char¬ 
acteristics. 

Another  a-m/f-m  model  by  the  .same  manufacturer 
is  the  TF’M-121.  This  12  transistor  .set  is  smaller  and 
lighter  than  its  predecessor.  At  the  time  of  writing, 
schematics  were  not  available.  This  model  is  pro¬ 
vided  with  a  multiplex  output  jack  and  has  an 
extension  dipole  within  its  carrying  handle. 


TRANSISTORIZED  TV  SETS— Two  working  ex¬ 
perimental  models  of  transistorized  tv  sets  have  been 
developed.  The  Toshiba  set  uses  a  70-degree  14-in. 
cathode  ray  tube,  34  transistors  and  12  diodes.  The 
.set  is  11-in.  high,  17-in.  long,  15-in.  wide  and  weighs 
about  40  lb.  This  developmental  model  uses  external 
rechargeable  batteries.  The  ert  uses  11  kv  generated 
by  a  vacuum  tube  circuit  and  total  power  consumption 
is  30  watts.  Figure  5  show’s  one  experimental  model 
using  an  8-in.  crt. 

The  Hitachi  set  uses  a  90-degree  14-in.  crt,  32  tran¬ 
sistors  and  3  diodes.  The  set  is  13-in.  high,  15-in, 
long,  15-in.  w’ide  and  w’eighs  40  lb  including  recharge¬ 
able  batteries. 

There  are  .still  several  problems  to  be  solved  in 
transi.stor  tv.  What  is  needed  includes:  new’  type  crt 
to  fully  exploit  the  advantages  of  transi.stor  compact- 


TALKING  HOOK — One  Japanese  innovation  is  the 
talking  la)ok  or  Synchroreader  show’n  in  F^ig.  3.  The 
recording  media  for  this  device  is  a  thin  coating  of 
magnetic  film  (similar  to  conventional  tapes)  applied 
to  (jne  side  of  a  sheet  of  paper.  The  recorded  message 
may  then  be  illu.strated  on  the  opposite  or  view’ing 
side.  Up  to  ten-minutes  playing  time  is  available  and 
provisions  are  made  to  enable  playback  to  .start  at 
an.v  p<iint  on  the  sheet.  The  machine  can  al.so  make 
recordings. 

The  basic  mechanical  operation  of  the  talking  book 
is  shown  in  F’ig.  (>.  The  paper  to  be  recorded  is 
placed  on  the  machine,  magnetic  film  down,  and  held 
in  place  w’ith  a  clear  pla.stic  pressure  plate.  The  turn¬ 
table  mounts  three  equally-spaced  parallel-connected 
magnetic  recording/ playback  heads.  In  operation,  the 
turntable  rotates  so  that  the  three  heads  sequentially 
sweep  the  magnetic  film.  The  sweep  is  moved  down 
the  paper  by  a  feedscrew  driven  by  the  turntable 
motor.  A  separate  high-speed  motor  is  provided  for 
fa.st  turntable  return. 

A  built-in  microphone  and  amplifier  produce  the 
currents  required  for  the  three  heads  during  record¬ 
ing.  F'or  playback,  the  three  heads  operate  in  the 
.same  mechanical  w’ay  as  when  recording  and  the 
.same  amplifier  is  used.  While  either  recording  or 


Table  I— Fifteen-Transistor  Radio  Characteristics 


F'rcfjiicncy 

range 

Intermediate 
freciiieney 
Sensitivity 
SeUs-tivit  y 
Antenne 


approx  20  gv 
;)  dh  (l-oO  kc  off) 
real  antenna 
(7.J  ohms) 


approx  tO  /uv 
20  dh  (10  kc  off) 
hiiilt-in  ferrite  bar 


Output  power 
Dimensions 
\N  eight 


SEPTEMBER  11,  1959  •  ELECTRONICS 


h 


I 


FIG.  4— (left)  Transistorized  o-m/f-m  port¬ 
able  showing  extension  antenna  mounted 
in  handle 


FIG.  5.  (Right)  Experimental  model  of 
transistorized  tv  set  using  an  8-in  <rt 


ness;  more  compact  and  efficient  batteries;  and  lower 
priced  transistors. 
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OTHER  EQUIPMENT  —  A  number  of  Japanese 
manufacturers  are  now  making  indu.strial  and  scien¬ 
tific  devices  of  excellent  quality  and  performance. 

A  portable  industrial  15-mev  betatron  having  a  ray 
focus  of  0.1  X  0.1  mm  making  it  useful  for  magnified 
radiographs. 

A  newly  developed  photoelectric  colorimeter  allow’s 
accurate  and  direct  reading  of  required  value  of 
X,  y,  (chromaticity  coordinates)  and  Y  (luminance) 
by  control  of  a  photovoltaic  cell.  The  colorimeter  uses 
3  filters  instead  of  the  4  usually  used  to  .satisfy  Luther 
conditions.  The  device  is  equipped  with  a  luminance 
fiuctuation  compensator  .so  that  the  chromaticity  co¬ 
ordinates  of  flickering  light  can  be  directly  measured. 

A  hand-foot  radiation  monitor  incorporates  alpha, 
beta  and  gamma  detectors;  also  has  an  extension 
detector  for  checking  clothes.  The  detector  takes  10 
seconds  to  operate  and  indicates  the  presence  of  con¬ 
tamination  by  indicator  lamps. 

Transistorized  remote  control  and  measuring  equip¬ 
ment  has  selection  signals  binary  coded  with  a  parity 
check  bit.  The  received  code  is  sent  back  to  be  com¬ 
pared  with  the  original  code.  Both  .selection  and 
operation  codes  are  frequency-shift  modulated  and 
transmitted  over  a  control  cable.  The  maximum  num¬ 
ber  of  controlled  machines  is  100.  Measuring  equip¬ 
ment  is  hoiused  in  an  unmanned  station  and  transmits 
information  by  vhf  to  the  recorder  station.  One 
recorder  .station  handles  10  unmanned  stations.  The 
recording  stations  report  to  the  main  station. 

A  three-axis  numerically  controlled  milling  ma¬ 
chine  bas  its  axes  controlled  by  a  digital  servo  at  a 
speed  of  0-5.12  mm/sec.  The  tolerance  is  less  than 
0.05  mm  at  a  speed  of  3  mm/ set.  The  playback  speed 
is  10  mm/sec. 

An  automatic  curve  tracer  features  a  photodiode 
and  transistorized  head.  The  unit  analyzes  pulses  in 
two  axes.  With  :r0.05  mm  to  tolerance,  the  machine 
can  trace  a  diagram  as  large  as  1,(500  x  1,250  mm  at 
speeds  up  to  5  mm/sec  and  can  enlarge  up  to  10 
times  the  original  diagram  size. 

A  transi.storized  carrier  telephone  system  provides 
12  telephone  channels  over  foamed  polyethylene  or 
paper-insulated  cables  on  a  two-wire  basis.  The  unit 
uses  frequencies  from  6  to  54  kc  in  one  direction  and 
60  to  108  kc  in  the  other  direction. 

A  multiplex  communication  .system  operating  at 
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FIG.  6.  Mechanical  datailt  of  the  talking  book 


14,000  me  is  completely  transistorized  except  for  the 
klystron.  The  sy.stem  can  handle  6  single-sideband 
or  4  double-sideband  channels.  Provisions  are  made 
to  expand  the  system  so  that  it  can  accept  up  to  12 
single-sideband  channels. 


SPEC  lAi.-PURPOSE  TUBES  — The  Japanese  are 
also  active  in  the  special-tube  field.  One  company 
makes  heavy-duty  rectifiers  that  have  outputs  up  to 
15  amperes  at  voltages  of  200  v,  counting  tubes  with 
speeds  of  20  kc,  current  regulators  that  regulate  up 
to  1.75  amperes  and  mercury-pool  rectifiers  with  up 
to  100  amperes  output  at  250  v. 

Many  other  special-purpose-tube  types  such  as 
Geiger-Muller  counters,  multiplier  phototulies,  single- 
and  double-beam  cathode  ray  tubes,  camera  and  mono¬ 
scope  tubes  are  also  being  developed  and  manu¬ 
factured. 

Another  company  is  concentrating  on  the  design 
and  manufacture  of  microwave  tubes.  Such  tubes 
as  glass-to-metal  and  ceramic-to-metal  disk-seal 
triodes  delivering  15  w  at  2,500  me,  reflex  klystrons 
with  output  up  to  500  mw  at  frequencies  ranging 
to  7,060  me,  traveling-wave  tubes  operating  at  10.7 
and  11.7  kmc  having  a  small  signal  gain  of  30  db 
with  an  output  of  0.7  w. 
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Increasing  Counting 

Use  of  transistors  in  this  glow-tube  counter  results  in  a  cost  reduction  of  one-half 
and  an  increase  in  reliability.  Units  can  be  cascaded  to  read  as  high  as  10’ 
and  are  used  in  nuclear  instrumentation 


By  HENRY  A.  KAMPF,  Consulting  Engineer,  Packard  Instrument  Co.,  Inc.,  La  Grange,  Illinois 


USING  A  COMBINATION  of  tran¬ 
sistors  and  glow-transfer 
counting  tubes  results  in  an  inex¬ 
pensive  approach  to  reliability  for 
counting  systems.  The  absence  of 
vacuum  tubes  and  the  use  of  tran¬ 
sistors  that  are  either  cut  off  or 
.saturated  results  in  a  nearly  ideal 
counter  which  is  unaffected  by 
power  supply  variations  as  large  as 
20  percent  and  temperatures  as 
high  as  60  C.  A  single  low-speed 
decade  complete  with  decimal  read¬ 
out  can  be  produced  at  less  than 
one-half  the  cost  of  conventional 
decimal  counting  units. 

Glow-transfer  counting  tubes 
perform  the  function  of  counting 
and  simultaneously  provide  visual 
readout  by  the  position  of  the  glow 
of  the  tube.  Each  glow  tube  re¬ 
quires  two  negative  pulses  to  ad¬ 
vance  the  glow  from  one  cathode 
to  the  next.  One  of  the.se  pulses  is 
fed  to  the  first  guide  which  ad¬ 
vances  the  glow  one-third  of  the 
way.  The  second  pulse  is  fed  to  the 


second  guide  which  advances  the 
glow  the  second  one-third  of  the 
distance  from  cathode  to  cathode. 
The  glow  finally  advances  the  last 
one-third  of  the  distance  as  the 
puLse  driving  the  .second  guide  falls 
to  zero.’-  ’ 

Pulse  Timing 

The  negative  pulses  driving  the 
guides  are  timed  so  that  the  .second- 
guide  pulse  is  nearly  at  full  ampli¬ 
tude  before  the  pul.se  at  the  first 
guide  begins  to  fall  as  shown  in 
Fig.  lA.  Pulse  amplitudes  of  at 
least  80  v  are  required  to  drive  the 
tubes  reliably. 

Larger  pulses  produce  faster 
glow  transfer,  giving  faster  count¬ 
ing  rates.  However,  80  v  pulses  will 
drive  a  GClOB  glow  tube  at  a  rate 
of  1000  counts  per  second. 

The  pulse  width  al.so  affects  the 
counting  rate.  It  is  not  possible  to 
start  glow  transfer  before  the  glow 
is  resting  on  a  cathode,  and  a  finite 
time  is  required  to  transfer  the 


Raliobt*  counter  uses  glow  tubes  and  transistors 


fIG.  1— Waveshape  of  pulses  at  the  guides 
(A),  input  (B),  transistor  Qi  (C)  and  tran¬ 
sistor  Qi'  (D)  are  shown 


glow  from  cathode  to  guide  to  guide 
to  cathode:  therefore  a  minimum 
period  exists  below  which  input 
puLses  will  not  be  re.solved.  Driving 
pulse  width  T,  at  one-half  ampli¬ 
tude  mu.st  not  be  wider  than  about 
80  percent  of  T  to  allow  for  ade¬ 
quate  glow-transfer  time. 

The  circuit  shown  in  Fig.  2  is  a 
simple  reliable  circuit  capable  of  1- 
kc  operation.  It  provides  driving 
pulses  of  about  100  v.  Since  this 
driving-pulse  amplitude  is  smaller 
than  that  usually  u.sed  with  the 
glow-transfer  tube,  it  is  neces.sary 
to  make  the  output  pulse  widths 
wider  than  ju.st  de.scribed  in  order 
to  accommodate  the  slower  glow- 
tran.sfer  times.  This  circuit  is  es¬ 
sentially  two  amplifiers  in  ca.scade; 
both  are  saturated  when  no  signals 
are  present. 

Circuit  Operation 

The- positive  input  pulse  is  dif¬ 
ferentiated  by  the  coupling  capaci- 
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System  Reliability 


tor  C,  and  R„  the  input  resistor  of 
transistor  Q,.  The  portion  of  this 
differentiated  pulse  that  exceeds  the 
cut-off  threshold  of  Q„  produces  a 
larjfe  negative  pulse  at  the  collector 
of  Q,  as  it  is  cut  off.  This  pulse  is 
fed  to  the  first  guide  of  the  glow 
tube  and  al.so  fed  to  transistor  to 
develop  the  .second  pulse.  The  pulse 
is  differentiated  by  capacitor  C,  and 
R:,  the  input  resistor  of  Qj. 

Negative  excursion  of  the  signal 
at  the  ba.se  of  Q,  has  no  effect  since 
Q;  is  already  saturated.  However, 
the  positive  part  of  this  signal 
which  exceeds  the  cut-off  threshold 
of  y,  causes  the  pulse  output  that 
is  used  to  drive  the  second  guide. 

The  time  constant  at  the  ba.se  of  high  as  10'  have  been  obtained  by 
Q,  controls  the  pulse  width  of  the  using  this  method, 
first  pulse  and  the  delay  time  of  the 
second  pul.se.  The  time  constant  at 
the  base  of  Q,  controls  the  pulse 
width  of  the  second  pulse. 

The.se  1-kc  circuits  are  cascaded 
by  connecting  the  input  of  one  to 
the  output  of  another.  Regi.sters  as 


Printed  circuit  layout  of  1-kc  and  4-kc  scaler  aids  in  assembly  and  packaging 


necessary  to  drive  the  tube  at  its 
maximum  rate  of  4-kc.  In  this  cir¬ 
cuit  the  single  driving  pulse  is  fed 
to  both  guides  at  the  .same  time. 

The  pul.se  arrives  at  the  first 
guide  after  pa.ssing  through  differ¬ 
entiating  network  R,  and  Ci  while 
the  pul.se  arriving  at  the  .second 
guide  charges  up  capacitor  C,  of 
the  pulse-stretching  network. 
Therefore,  as  the  pulse  at  the  first 
guide  is  decaying  the  second  guide- 
pul.se  voltage  is  still  at  a  high  value, 
and  the  glow  is  transferred  as  pre¬ 
viously  de.scribed. 

The  main-driving  pul.se  width  is 
determined  by  the  multivibrator 
time  constant  and  the  puLse  ampli¬ 
tude  is  determined  by  the  loading 
on  the  step-up  transformer.  Pulse 
amplitudes  as  large  as  :?00  v  are  ob¬ 
tained  and,  with  a  half-amplitude 
width  of  only  60  microseconds,  are 
capable  of  driving  the  glow  tube  at 
a  4-kc  rate.  Some  of  the  GClOB 
tubes  have  counted  as  fast  as  6 
kc  with  this  circuit. 


4-Kc  Scaler 

The  circuit  shown  in  Fig.  3  drives 
the  glow  tube  at  its  maximum  pos¬ 
sible  rate.  It  uses  a  single-shot 
multivibrator  and  step-up  trans¬ 
former  T,  to  obtain  the  300  v  pulses 
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FIG.  2— Circuit  for  1-kc  sealer  uses  5-perccnt  tolerance  resistors  and  10-p( 
capacitors 


FIG.  3— All  capacitors  and  resistors  of  4-kc  scaler  have  tolerance  of  S-percent 


The.se  circuits  are  quite  tolerant 
of  component  variations  in  produc¬ 
tion  and  are  used  in  the  counting 
sy.stem  of  liquid  .scintillation  spec¬ 
trometers  and  other  nuclear  instru¬ 
mentation. 
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FIG.  1— Elcctroforming  of  transition  piece 
eliminates  problems  of  machining  and 
assembling 


Electroforming  of  Intricate 


Because  electroforming  permits  intricate  and  complex  shapes  to  be  produced 
accurately  and  economically,  it  provides  a  valuable  tool  for  the  engineer  con¬ 
cerned  with  the  design,  development  and  production  of  quality  components 


Electronics  engineers  workinfr 
on  micntwave  transmi.ssion 
systems  often  require  a  knowledge 
of  production  techniques  to  design 
equipment  properly.  Electroform- 
inir,  a  refinement  of  electroplating, 
has  found  extensive  application  in 
the  manufacture  of  microwave 
hardware.'  Its  applications  are 
limited  only  by  its  iKsers. 

Electroforming  is  a  process  by 
which  metal  parts  can  be  made  ac¬ 
curately  by  eiectnjchemical  deposi¬ 
tion  of  metal  onto  a  mandrel  or 
into  a  mold.  Parts  that  are  impos¬ 
sible  or  co.stly  t*)  make  by  .standard 
machine  shop  practices  can  fre¬ 
quently  be  produced  economically 
by  electroforming  methods.  This 
plating  technique  provides  close 
control  of  tolerances  of  intricate 
shapes  and  produces  smooth  inter¬ 
ior  finishes  of  high  quality. 

Electroforming  Process 

There  are  four  basic  .steps  in  the 
electroforming  process:  prepara¬ 
tion  of  electroplating  bath,  prepara¬ 
tion  of  the  mandrel  and  its  place¬ 
ment  in  the  electrochemical  bath, 
metal  build-up  and  removal  of  the 
component  from  mandrel  or  mold 
without  damage  to  the  shell  of  de¬ 
posited  metal. 

The  preparation  of  the  electro¬ 
plating  bath  follows  usual  proce¬ 


dures  in  electrochemistry.  The  na¬ 
ture  of  the  bath  depends  upon  the 
metal  to  be  deposited. 

Mandrels  or  molds  are  made  of 
stainless  steel,  aluminum,  plastic 
and  other  materials.  The  manner 
in  which  mandrels  are  treated  for 
the  electroforming  process  depends 
upon  the  material  of  which  they  are 
made.  Details  of  a  reliable  proce¬ 
dure  for  treating  plastic  mandrels 
are  given  in  the  box. 

After  treatment,  the  mandrel  is 
placed  in  the  electroplating  bath 
as  the  cathode  and  receives  positive 
metal  ions  from  the  electrolyte.  The 
applied  voltage  is  usually  from  1 
to  3  V  d-c  and,  in  general,  current 
densities  of  40  amp  per  .sq  ft  of 
plating  area  are  used. 

For  a  given  current  density,  the 
thickness  of  the  deposited  metal  is 
a  function  of  plating  time.  As  long 
as  the  current  flows  in  the  same 
direction  and  the  mandrel  is  the 
cathode,  thickness  of  plated  metal 
is  directly  proportional  to  plating 
time.  This  linear  relation  does  not 
apply  if  the  direction  of  current  is 
periodically  reversed.  Periodic  re¬ 
versal  of  current  improves  the 
smoothness  of  deposit  and  surface 
finish.  With  periodic  current  re¬ 
versal  and  current  densities  of  40 
amp  per  .sq  ft,  metal  deposition  rate 
is  about  0.0015  in.  per  hr.  When 


the  deposited  metal  has  been  built 
up  to  the  desired  thickness  (pref¬ 
erably  0.040  in.  or  more)  the  man¬ 
drel  and  plated  shell  are  removed 
from  the  electroplating  bath. 

Finally,  the  electroform  is  re¬ 
moved  from  the  mandrel.  A  plastic 
mandrel  shrinks  upon  cooling  and 
can  be  removed  from  the  electro¬ 
form  by  subjecting  both  to  a  de¬ 
crease  in  temperature.  Aluminum 
mandrels  are  removed  from  copper 
electroforms  by  dis.solving  or  etch¬ 
ing  the  aluminum  with  solutions 
that  do  not  attack  copper.  Stainless 
steel  mandrels  may  be  pushed  away 
from  the  electroform  at  ambient 
temperatures,  or  rapid  heating, 
making  u.se  of  the  differential 
thermal  conductivity  between  steel 
and  copper,  can  be  used. 

Mandrels 

Stainless  steel  mandrels  are  used 
for  electroforms  that  can  be  sep¬ 
arated  physically.  In  other  words, 
the  mandrel  should  not  have  any 
negative  or  reverse  drafts.  A  stain- 
le.ss  steel  mandrel  is  quite  durable 
and  can  be  used  repeatedly.  Acci¬ 
dental  nicks  and  .scratches  are  the 
usual  rea.sons  for  retiring  a  .stain¬ 
less  steel  mandrel. 

If  the  mandrel  is  of  such  complex 
geometry  that  it  cannot  be  sepa¬ 
rated,  it  must  be  dissolved.  Alumi- 
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FIG.  2— Waveguide  is  built  using  a  com* 
bination  of  electroforming  and  machining 
techniques 


FIG.  3— Four-cavity  waveguide  transition 
uses  oluminum  mandrel  which  is  dissolved 


FIG.  4— Plastic  mandrel  for  guide  is  chem¬ 
ically  silvered  using  process  outlined  in 
box  on  next  page 


Electronic  Components 


num  mandrels  etch-out  readily  in 
sodium  hydroxide  (lye  or  caustic 
-soda).  Considerinjr  machining  tol¬ 
erances,  aluminum  mandrels  are  ex¬ 
cellent  but  unfortunately  can  be 
used  only  once. 

When  using  aluminum,  there  is  a 
slight  sacrifice  of  finish  as  compared 
to  an  equally  finished  stainless  steel 
product  because  of  the  zincate  step 
in  the  aluminum  mandrel  process¬ 
ing.  The  zincate  coating  leaves  a 
matte  finish  compared  to  a  mirror¬ 
like  result  from  the  direct  copper 
plating  on  the  equally  finished 
stainless  steel  mandrel.  In  practi¬ 
cally  all  radar  plumbing  applica¬ 
tions  this  difference  is  of  no  sig¬ 
nificance. 

As  has  been  indicated  stainless 
steel  and  aluminum  mandrels  are 
sufficiently  versatile  to  perform  al- 


FIG.  5— lead  is  used  as  inside  lining  af 
this  radar-frequency  tuner 
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most  all  standard  electroform  re¬ 
quirements.  However,  a  plastic 
mandrel  can  be  effectively  utilized 
when  one-shot  job  with  tolerances 
of  ^0.003  in.  or  loo-ser  is  involved. 
Plastics  are  subject  to  cold-flow  in¬ 
ternal  stre.s.ses  and  exhibit  .some  di¬ 
mensional  hystereses  on  cooling, 
thereby  limiting  their  reuse  because 
of  dimensional  changes. 

Plastic  mandrels  are  alst)  useful 
when  economy  and  ease  of  machin¬ 
ing  are  paramount  and  where  the 
bulk  of  the  mandrel  introduces  a 
size  and  weight  problem. 

An  example  of  a  precision  part 
produced  on  a  stainless  steel  man¬ 
drel  is  the  h-f  transition  piece 
shown  in  Fig  1.  The  finished  inner 
dimensions  of  the  guide  measure 
0.074  X  0.080  in.  at  one  end  with  a 
one-inch  taper  section  to  0.084  x 


FIG.  6— Crois-Mctian  of  lunar  shows  math- 
od  of  obtaining  load  lining 


0.020  in.  A  tolerance  better  than 
±  0.5  mil  is  held  throughout.  The 
fixture  end  of  the  mandrel  is  en¬ 
larged  to  0.234  X  0.148  in.  to  facili¬ 
tate  the  removal  of  the  jig. 

Figure  2  shows  another  wave¬ 
guide  built  up  on  a  stainle.ss  steel 
mandrel.  The  orientation  of  the 
waveguide  and  mandrel  are  in¬ 
verted  to  show  the  intricacies  of 
the  transition  more  clearly.  Feath¬ 
ering  of  the  bra.ss  in.serts  can  be 
noted  from  the  mandrel  groove  pat¬ 
tern.  The  flanges  are  soldered  in 
place  but  the  brass  in.serts  are 
fastened  by  electroplating.  This  is 
accomplished  by  holding  the  four 
brass  inserts  closely  to  the  stain¬ 
less  steel  mandrel  until  a  5  to  6  mil 
thickness  of  metal  is  deposited. 
Then  the  clamps  are  removed  and 
the  electroforming  continued.  No 
machining  is  done  on  the  body 
proper,  which  is  over  i  in.  thick. 

The  slotted  four-cavity  wave¬ 
guide  transition  shown  in  F'ig.  3  is 
made  by  sandwiching  four  alumi¬ 
num  plates  with  three  bra.ss  .sepa¬ 
rators.  The  a.s.sembly  is  bolted  to¬ 
gether  fteyond  the  usable  waveguide 
portion.  The  mandrel  is  machined 
and  the  bolt  area  .stopped  off.  After 
electroforming  with  copper,  the 
aluminum  is  dissolved  out  with 
cau.stic  soda.  Soldering  and  annoy¬ 
ing  .solder  residues  are  eliminated 
by  using  this  approach.  Tolerances 
are  easily  maintained  and  align¬ 
ment  of  plates  is  not  a  problem. 

A  dimensionally  stable  and  easily 
machined  plastic  is  Rexolite,  a 
styrene  copolymer.  A  Kexolite  step 
mandrel  and  electroformed  guide 
are  shown  in  Fig.  4.  The  center  cut- 


out  is  elect roformed  in  place.  This 
is  done  by  placing  an  unmetallized 
plastic  spacer  on  the  chemically 
silvered  mandrel. 

The  mandrel  for  makitiK  a  radar- 
frequency  tuner  in  which  no  foreiKO 
metal  is  present  other  than  lead  as 
an  inside  linintr  is  shown  in  Fijr.  5. 
This  mandrel  is  made  by  press  fit- 
tinjr  various  aluminum  parts  into 
the  assembly  .“hown. 

A  series  <if  metal  deposits  are 
made  as  indicated  in  Fijr.  0.  After 
electrodep<».sition,  the  mounting;  fix¬ 
tures  and  auxiliary  anode  are  re¬ 
moved  and  the  holes  enlarged.  The 
bottom  of  the  inside  tube  is  opened, 
permittinjr  easy  solution  etching  of 
the  aluminum  mandrel.  Copper 
flash  coating  over  the  aluminum  is 
removed  with  a  sulphuric-chromic 
acid  solution  and  lead  chromates 
that  form  on  the  lead  are  removed 
by  a  chelatinjr  cleaner.  F'ijrure  7 
shows  the  resultant  product  after 
final  chemical  treatment  but  before 
any  electrical  adapters  have  been 
mountt‘d.  Preliminary  tests  have 
yielded  jrood  results. 


A  variation  from  the  usual  elec- 
troformintr  is  the  making  of  maser 
traveling  waveguides.  The.se  com¬ 
ponents  are  electroplated  with  the 
mandrel  becoming  an  integral  part 
of  the  guide.  Since  they  operate  at 
liquid-helium  temperatures,  it  is 
desirable  to  limit  the  copper  wall 
thickne.ss  to  a  minimum  because  of 
the  different  coefficients  of  expan¬ 
sion  of  the  materials  involved.  A 
probitype  with  a  wall  thickne.ss  of 
10-15  mils  has  been  made. 

The  guides  are  usually  filled  with 
crystalline-like  materials  that  have 
been  precision  cut  at  particular 
orientati(»ns.  One  section  of  the 
guide  may  require  a  different  di¬ 
electric  than  the  other  for  matching 
electromagnetic  field  requirements. 
The  alignment  jig  and  dielectric 
crystal  mandrel  are  shown  in  Fig. 
8.  Note  the  nine  sections  which  in¬ 
clude  two  triple-layer,  sandwich¬ 
like  .sections.  Eight  joints  must  be 
made  intact. 

Initially,  the  exposed  areas  of  the 
guide  are  metallized  with  silver  by 
the  silver  mirror  technique  i  see 


Treatment  for  Plastics 


The  dielectric  is  made  conducting  by 
using  the  populor  silver  mirror  process." 
Of  the  innumerable  formulations  ovoil- 
oble,  the  following  has  proved  reliable. 

1.  The  plastic  mandrel  should  be 
capable  of  being  wet,  indicating  a 
high  degree  of  cleanliness. 

2.  Immerse  the  dielectric  to  be 
silvered  in  the  sensitizer  solution  for 
one  minute  ond  follow  with  a  thorough 
water  rinsing  (distilled  or  demineral¬ 
ized  woter  is  used  in  this  process. 

Sensitizer  Solution 


Stannous  chloride 

100  g 

Hydrochloric  ocid 

400  cc 

Nonionic  wetting  ogent 

Aerosol  OS  (by  weight) 

0.1% 

Water  to  make  4  lifers 

3.  Immerse  in  a  silvering 

solution 

made  up  of  the  following  solutions; 


Solution  1 

Silver  nitrate 

100  g 

Water 

1,000  cc 

Solution  2 

Sodium  hydroxide 

100  g 

Water 

1,000  cc 

Solution  3 

Ammonium  hydroxide 

400  cc 

Water 

600  cc 

Silvering  solution 
50  ports  solution  2 
40  ports  solution  3 
1,250  ports  woter 


Reducer  Solution 

Cane  sugar  90  g 

Nitric  acid  4  ml 

Ethyl  alcohol  175  ml 

Water  to  make  1  liter 
Age  for  one  week 

To  the  silvering  solution  of  2  and  3, 
add  approximately  150  parts  of  solu¬ 
tion  1.  Balance  solution  3  and  1  until 
a  light  brown  colloidal  dispersion  re¬ 
sults.  Use  enough  solution  to  cover  the 
article  or  mandrel  to  be  coated,  and 
add  1  cc  of  reducer  solution  for  every 
20  cc  of  silvering  solution.  It  is  con¬ 
venient  to  use  graduoted  cylinders 
where  possible,  so  that  the  volume  of 
solution  and  additions  are  readily  dis¬ 
cernible. 

4.  Silvering  takes  place  immediately, 
but  the  process  is  permitted  to  continue 
for  5  minutes.  There  should  be  no  skips 
evident.  However,  ofter  an  initial  flash 
of  electroplate,  it  is  sometimes  possible 
to  touch  up  a  skip  carefully  with  a 
conducting  silver  paint.  Resilvering 
without  stripping  is  sometimes  practical. 
Cleanliness  is  essentiol.  If  the  plastic 
specimen  does  not  water  wet  initially, 
it  is  a  good  indicotion  that  the  entire 
silvering  operation  will  also  be  un¬ 
successful 


box).  The  silver  is  about  10  mil¬ 
lionth  inch  thick.  Copper  electro¬ 
plating  deposits  a  strap  around  all 
the  joints,  and,  after  this  5  to  6 
mil  deposit,  the  unit  is  usually 
physically  sound  and  may  be  han¬ 
dled  with  care.  The  maser  guide 
is  removed  from  the  jig.  The  areas 
that  were  in  intimate  contact  with 
the  jig  are  remetallized  with  copper 
after  a  copper  oxide  treatment.  The 
last  innovation  insures  the  bonding 
of  the  chemically-deposited  copper 
to  the  already  present  copper  plate% 

Although  alternative  fabrication 
techniques  are  possible,  they  usu¬ 
ally  leave  undesirable  air  gaps 
between  the  dielectric  and  the  wave¬ 
guide  that  this  electroplating  elimi¬ 
nates  completely. 

Mandrel  Removal 

One  of  the  mo.st  fundamental  re¬ 
quirements  in  electroforming  is  to 
be  able  to  remove  the  mandrel  from 
the  electroform.  This  is  not  a  prob¬ 
lem  with  plastic  mandrels  because 
of  the  large  difference  in  the  expan¬ 
sion  coefficients  between  plastic  and 
copper.  Separation  of  this  com¬ 
posite  is  the  easiest  of  the  mandrels 
being  discussed.  Because  the  plas¬ 
tic  has  an  expansion  coefficient  six 
times  greater  than  copper,  cooling 
in  dry  ice  shrinks  the  plastic  so 
that  it  practically  falls  out. 

When  dealing  with  stainless  steel 
mandrels  two  properties  should  be 
considered.  Although  the  coefficients 
of  expansion  of  copper  and  stain- 
le.ss  steel  are  quite  similar,  there  is 
a  significant  difference  in  their  heat 
conductivity  with  copper  able  to 
conduct  heat  about  100  times  faster 
than  steel.  Therefore,  on  trouble¬ 
some  separations  quick  heating  of 
the  electroform  will  facilitate  re¬ 
moval. 

On  properly  treated  mandrels  it 
is  rarely  necessary  to  introduce 
this  rapid  heating  step.  The  force 
necessary  to  remove  a  new  mandrel 
is  in  the  order  of  60  psi  of  intimate 
surface  contact  area.  Once  the  man¬ 
drel  has  been  broken  in  the  release 
force  can  be  as  low’  as  30  psi. 

Te.sts  have  been  run  on  sample 
guides  and  compressive  forces  re¬ 
corded.  It  was  convenient  and  in¬ 
formative  to  separate  most  of  the 
small  electroforms  with  the  tensile 
jaws  of  the  tester  and  record  the 
tensile  force  pattern. 
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FIG.  7— Prtliminary  lasts  of  lunar  indicota  satisfactory  oparatian 


Some  experiments  have  been  per¬ 
formed  to  evaluate  brass  mandrels. 

It  would  be  advantageous  to  substi¬ 
tute  the  more  machinable  brass 
mandrel  for  stainless  steel. 

The  brass  treatment  procedure 
involves  the  deposition  of  a  silver 
immersion  film  on  the  brass  fol¬ 
lowed  by  the  conversion  of  this 
film  to  silver  iodide.  A  film  of 
graphite  is  then  applied.  This  low¬ 
ers  the  release  force  from  700  psi 
of  surface  area  to  300  psi  when 
separating  the  electroform  from  the 
brass  mandrel.  Heating  offers  no 
assistance  in  separating.  The  sepa¬ 
ration  force  is  about  5  to  10  times 
greater  than  that  for  stainless  steel 
mandrels. 

Stress 

Electrolytically  deposited  metal 
can  be  highly  .stressed  both  in  ten¬ 
sion  and  compression.  Additions 
agents,  temperature  of  deposition, 
current  density,  periodic  reverse 
and  solution  concentration  all  .seem 
to  influence  .stress  level. 

Forces  involved  in  acid  copper 
electroplating  were  measured.*  Un¬ 
fortunately  the  results  have  not 
been  sufficiently  consistent  to  yield 
definite  conclusions.  However,  if  a 
relatively  large  amount  of  addition 
agent  is  used,  large  .stres.ses  can  re¬ 
sult.  Actual  stre.ss  cracks  have  oc¬ 
curred  on  certain  shape  objects 
(spheres),  where  the  geometry 
would  be  weak  under  tension 
.stresses.  The  remedy  is  to  limit  the 
amount  of  addition  agent.  There 
appears  to  be  little  difference  in 
stress  level  between  straight  plat¬ 
ing  and  periodic-rever.se  plating. 

Strain  experiments  to  correlate 
the  data  are  being  conducted  to  de¬ 
termine  the  mode  of  distortion  that 
could  take  place  in  electroform  sec¬ 
tions.  Additional  stress  measure¬ 
ments  are  planned  for  the  above 
copper  electrolyte.  Initial  results 
indicate  that  compression  forces  are 
involved  when  the  addition  agent 


is  omitted  but  that  periodic  reversal 
of  the  current  direction  lessens 
these  forces. 

Periodic  Reverse 

Periodically  reversing  the  direc¬ 
tion  of  the  electrolysis  results  in 
good  leveling.  Without  this  periodic 
reversal,  metal  deposition  is  usually 
exce.ssively  nodular  and  irregular  at 
high  current  density  points  such  as 
projections,  outside  corners  and 
ridges. 

The  Russians  have  reported  sim¬ 
ilar  findings'.  They  report  that  their 
results  indicate  that  the  mecha¬ 
nism  of  periodic  reversal  is  as  fol¬ 
lows:  The  first  cathode  impulse  de¬ 
posits  copper  crystals  of  a  definite 
orientation  controlled  by  the  man¬ 
drel  surface.  The  anode  film  im¬ 
pulses  formed  a  transparent  film  of 
cuprous  oxide  or  cuprous  hydroxide. 
The  next  impulses  deposit  copper 
crystals  and  the  same  type  of  film. 
The  orientation  of  the  copper  crys¬ 
tal  in  the  second  layer  is  the  .same 
as  in  the  first.  This  continues  in 
every  cycle  until  the  end.  Orienta¬ 
tion  of  the  final  copper  crystal  is 
the  same  as  the  first,  regardless  of 
the  thickness  of  the  deposit. 

A  simple  example  of  the  results 
of  periodic  reversal  would  be  to  il¬ 
lustrate  the  deposition  pattern  on  a 


brass  metal  plate  4  x  2.5  x  0.040 
in.  After  a  15-hour  periodic  re¬ 
versal  deposit,  the  corners  and 
edges  of  this  brass  plate  would  be 
30  percent  less  nodular  than  the 
straight  plated  sample.  Experi¬ 
ments  have  not  clearly  indicated  the 
exact  period  for  optimum  leveling, 
but  have  shown  the  decided  advan¬ 
tage  over  straight  plating. 

In  the.se  experiments  a  20-.sec 
cathodic  interval  and  a  5-sec  anodic 
plate  interval  were  used.  It  has 
been  reported*  that  optimum  condi¬ 
tions  for  copper  electrode-position 
with  periodic-  reversal  are:  Total 
period  of  15,  25  or  40  .seconds  with 
a  ratio  of  cathodic  time  to  anodic 
time  of  7. 

The  work  reported  here  was  per¬ 
formed  by  Lincoln  Laboratory,  a 
center  for  research,  operated  by 
MIT  with  the  joint  support  of  the 
U.  S.  Army,  Navy  and  Air  Force. 
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Low-Distortion  Transistor 

Monitor  amplifier  for  broadcast  duty  uses  production  lot  power  transistors 
for  high  fidelity  and  low  distortion.  Technique  has  other  applications 


By  HAROLD  J.  PAZ,  Radio  Corporation  of  America,  Camden,  New  Jersey 


POWER  TRANSISTORS  are  used  in 
this  monitor  amplifier  to  elim¬ 
inate  the  problems  of  hum,  micro¬ 
phonics  and  heat.  In  addition,  a 
reduction  of  size  is  obtained  which 
is  of  value  in  many  presently 
cramped  studios. 

The  design  objective  was  to  pro¬ 
duce  a  low-distortion,  hijrh-fidelity 
all-transistor  power  amplifier  that 
does  not  require  laboratory  adjust¬ 
ment  and  .selection  of  power  tran- 
si.stors.  Most  present  amplifiers  re¬ 
quire  a  power  transistor  with  a 
beta  cutoff  of  30  kc  for  low  distor¬ 
tion  at  15  kc.  But  presently  avail¬ 
able  power  transistors  have  beta 
cutoffs  of  about  6  to  9  kc. 

Distortion 

There  are  a  number  of  reasons 
for  distortion  at  midband  frequen¬ 
cies  with  presently  available  power 
transistors.  In  a  cla.ss-B  amplifier, 
beta  mismatch  distortion  will  cause 
one-half  of  the  output  signal  to  be 


larger  than  the  other.  There  is,  of 
course,  a  wide  variation  in  the  cur¬ 
rent  gain,  beta,  of  most  types  of 
power  transistors. 

The  input  impedance  of  a  tran¬ 
sistor  has  an  effect  on  the  gain  and 
distortion  of  the  driver  and  output 
stage.  The  common-emitter  input 
impedance  is  z,,  =r»  -|-  (/3  -f  1)  r„ 
where  is  the  base  resistance,  r, 
is  the  emitter  resistance  and  /3  is 
the  current  gain.  But  r.,  r.  and  /8 
are  all  inversely  proportional  to  the 
current  flow  in  the  emitter.  Typ¬ 
ically,  the  input  impedance  can 
change  from  2,000  ohms  -at  an 
emitter  current  of  1  ma  to  15  ohms 
at  1  amp. 

Changes  in  the  large  signal  cur¬ 
rent  transfer  ratio  with  the  input 
base  current  drive  is  another  reason 
for  distortion  in  a  high-power  tran¬ 
sistor  amplifier.  Figure  1  shows 
how  rapidly  the  current  transfer 
ratio  of  a  power  transistor  de¬ 
creases  w’ith  collector  current.  The 


FIG.  1— Current  transfer  ratio,  beta,  of  a 
2N301  or  2N301A  power  transistor  varies 
with  collector  current 


current  transfer  ratio  is  140  at 
100  ma  but  decreases  to  60  at  1  amp. 

Local  Negative  Feedback 

A  new  approach  to  the  problem 
uses  negative  feedback  to  shift  the 
dependence  for  ultralinear  ampli¬ 
fication  from  the  critical  selection 
of  the  power  transistor  to  the  cir¬ 
cuit  design.  Negative  feedback  may 
be  used  to  improve  frequency  re- 
spon.se  and  reduce  distortion.  How¬ 
ever,  in  a  transistor  amplifier  using 
four  or  five  stages,  too  much  loop 
feedback  can  result  in  oscillation. 
The  phase  shift  in  each  stage  of  a 
transistor  amplifier  is  great.  There¬ 
fore,  the  total  phase  shift  of  the 
amplifier  greatly  limits  the  max¬ 
imum  amount  of  loop  feedback. 
Hence,  loop  feedback  is  not  as  suc- 
ce.ssful  in  reducing  distortion  in  a 
transistor  power  amplifier  as  local 
feedback. 

An  unbypassed  emitter  resistor 
provides  local  negative  feedback. 
This  external  emitter  resistor  must 
be  larger  than  the  internal  tran¬ 
sistor  emitter  resistance.  Low  dis- 


Troniislorized  monitor  amplifier  it  S  in.  wide,  AVt  in.  high  and  12  in.  long 
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tortion  in  a  transistor  amplifier  is 
obtained  when  the  transistor  is 
driven  by  a  low  impedance  source. 
Since  the  input  impedance  of  a 
transistor  operating  in  class  B 
varies  considerably  with  emitter 
current,  a  shunt  resistor  at  the 
base  input  terminal  will  control  this 
impedance  variation.  When  using 
the  2N;i01A  power  transistor,  a 
shunt  base  resistor  15  to  18  times 
the  unbypassed  emitter  resistor  will 
provide  enough  local  feedback  to 
control  the  effective  current  gain 
as  well  as  the  input  impedance. 
This  local  feedback  also  compen¬ 
sates  for  beta  mismatch,  beta  vari¬ 
ation  with  base  current  drive  and 
phase  shift,  and  boosts  the  beta 
cutoff  frequency  from  9,000  to 
30,000  cps. 

Hybrid  Transistor  Amplifier 

The  new’  approach  is  a  hybrid  of 
the  aeries*  and  the  quasicomplemen¬ 
tary'  transistor  amplifiers  and  is 
shown  in  Fig.  2.  The  input  stage, 
Q„  is  a  low’-level  class-A  stage. 

The  complementary  symmetry 
pair  of  transistors,  Q..  and  Q„  is 
used  as  a  class-B  direct-coupled 
phase  inverter.  Transistors  Qj  and 
Qa  are  directly  connected  to  Q,  and 

which  are  two  pnp  transistors 
operating  in  class  B  and  are  used 
to  drive  the  output  pair  of  tran¬ 
sistors,  Q„  and  Q;.  Transistors  Q, 
and  Qi  are  coupled  to  Q„  and  Q-.  in 
a  way  similar  to  that  used  in  the 
series  pow’er  amplifier. 

Local  feedback  has  an  important 
effect  on  the  high-frequency  re¬ 
sponse  and  distortion.  By  careful 
selection  of  resistors  through  R-, 
local  negative  feedback  is  intro¬ 
duced.  Surprisingly  low  distortion 
is  measured  when  the  ratio  of 
to  R.  and  /?-,  to  R-  is  15  and  the 
ratio  R:t  to  R,  and  R^  to  ft.,  is  18. 

Circuit  Operation 

In  Fig.  2 A,  the  collector  voltage 
of  Q,  is  one-half  the  supply  voltage, 
V,,,  at  zero  input  signal.  The  com¬ 
plementary  .symmetry  pha.se  in¬ 
verter,  Q.  and  does  not  have  a 
potential  across  the  base  to  emitter 
junction  because  the  output  capac- 


FIG.  2— The  basic  circuit  of  the  hybrid  power  amplifier  (A);  and  circuit  waveforms  (B) 


Obsolete  monitor  amplifier  is  shown  at  left.  New  transistorised  unit  is  shown  at  lower 
right  and  unit  it  replaces  is  in  the  center 


FIG.  3— Practical  ciicuit  of  the  hybrid  complementary  symmetry  amplifier.  Output  at  10  w 
has  less  than  0.23-percent  distortion 


Monitor  Amplifier 
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FIG.  4— Lew-noiM  pr»afflplifi*r  hot  loop 
fsadbock  and  low-Fr«qu«ncy  neit*  (SItar 
at  output 


itor  voltage  Vr  is  equal  to  the  col¬ 
lector  voltage  of  Q,. 

If  the  collector  voltage  of  Qi  be¬ 
comes  more  negative,  then  the  base 
of  Q,  will  be  more  negative  than  the 
emitter.  This  will  turn  on  Q.  and  a 
voltage  drop  will  appear  across 
This  voltage  drop  causes  Q,  and  Q, 
to  conduct.  The  ba.se  voltage  that 
cau.ses  to  conduct  is  al.so  applied 
to  (^,.  This  puts  a  reverse  bias  on 
Qt  which  prevents  conduction.  Since 
Q,  is  cutoff,  Qi  and  Q,  are  al.so 
cutoff. 

Thus  the  top  half  of  the  circuit, 
Qi,  Q,  and  Q„,  conducts  only  when 
the  collector  voltage  of  Q,  is  greater 
than  Vrrt2,  or  when  the  base  to 
emitter  signal  voltage  of  Q,  is 
positive.  When  Emu  is  negative, 
the  collector  voltage  of  Q,  becomes 
less  negative  than  the  capacitor 
voltage  V’, .  This  makes  the  emitter 
of  the  npti  transistor  Q,  more 
negative  than  the  base,  and  starts 
conduction  in  the  transi.stor.  How¬ 
ever,  this  potential  prevents  con¬ 
duction  in  pup  transistor  Qj. 

As  the  npri  transistor  conducts, 
it  produces  a  voltage  drop  across 
Ri  which  puts  Qi  and  Q,  into  con¬ 
duction.  Fig.  2B  shows  the  relation¬ 
ship  between  input  voltage  Euk  and 
the  current  flow  in  Q,  and  Q,.  Notice 


FIG.  5— Distortion  of  hybrid  amplifier  is 
less  than  0.25  percent  over  frequency 
range  from  30  to  15,000  cps 


that  the  voltage  acro.ss  the  load,  E,., 
is  180  deg  out  of  phase  with  the 
input  signal  FI  na. 

The  practical  hybrid  complemen¬ 
tary  symmetry  circuit  shown  in 
Fig.  3  is  part  of  a  transistor  mon¬ 
itor  a.mplifier  which  is  designed  for 
u.se  in  broadca.st  studios.  Used  with 
a  two  transistor  preamp,  the  circuit 
provides  104  db  of  gain.  This  gain 
is  enough  to  permit  a  microphone 
to  drive  10  w  of  power  into  a  loud 
speaker. 

The  input  impedance  of  Q,  should 
be  high  to  prevent  loading  of  the 
transistor  noi.se  filter  u.sed  in  the 
preamplifier.  Capacitor  C,  provides 
positive  feedback  to  the  driver  stage 
Q,.  The  output  stage  operates  at 
full  power  efficiently  because  the 
positive  feedback  reduces  the  drive 
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FIG.  6— Frequency  response  is  within  :±2db 
from  30  to  20,000  cps 


voltage  requirement.  To  reduce 
pha.se  shift  in  Q„  a  drift  transistor, 
type  2N247  was  selected.  The  net¬ 
work  K.C,  provides  a  third  internal 
feedback  loop  from  the  output  to 
the  base  of  Q,.  High-frequency  sta¬ 
bility  is  improved  Ity  this  loop. 

Preamplifier 

A  two  stage  preamplifier  is  shown 
in  Fig.  4.  Transistor  Q,  is  a  low- 
noi.se  element  which  can  handle  a 
high-input  level  without  distortion 
because  of  loop  negative  feedback. 
Resistor  /?.,  feeds  back  some  of  the 
collector  current  to  the  emitter  of 
Q,.  To  keep  low-frequency  phase 
shift  at  a  minimum,  a  .series  ca¬ 
pacitor  is  not  used  in  the  feedback 
loop.  The  emitter  'feedback  in- 
crea.ses  the  input  impedance  of  Q, 
and  decreases  the  loading  on  the 
signal  source.  For  good  low-fre¬ 
quency  response  from  a  ribbon  type 
microphone,  the  input  impedance 
of  the  transistor  amplifier  should 
be  over  4,000  ohms.  Resistors  R., 
and  R,.,  should  be  1-percent  carbon 
film  resistors  to  control  preampli¬ 


fier  noi.se  and  gain.  The  preampli¬ 
fier  does  not  like  to  see  an  inductive 
load  at  the  input  terminals  so  ca¬ 
pacitor  C,  is  used.  Capacitor  is 
u.sed  to  limit  the  preamplifier  band¬ 
width. 

A  three-section  R-C  filter  is  used 
to  cutoff  the  low-frequency  response 
of  the  preamplifier.  This  network 
will  filter  out  the  low-frenquency 
transistor  noise  content.  Transistor 
noise  is  also  called  dicker  noise  and 
is  quite  large  below’  30  cps. 

Temperature  Stability 

Since  the  hybrid  complementary 
.symmetry  amplifier  (Fig.  3)  uses 
direct  coupling,  control  of  the  d-c 
collector  current  of  Q,  is  important 
for  temperature  stability.  Any 
drift  here  is  amplified  by  the  three 
direct-coupled  class-B  stages.  Since 
the  transistors  operate  in  the 
class-B  mode,  the  resistance  of  R,, 
and  R,i  is  kept  low  enough  to  shunt 
most  of  the  temperature  sensitive 
leakage  current,  /,«,  thus  prevent¬ 
ing  its  amplification.  The  thermal 
change  in  collector  current  of  the 
class-B  stage  is  mostly  caused  by  a 
change  in  the  transconductance  of 
the  transistor.  To  compensate  for 
this,  a  thermistor  is  used  to  stabilize 
the  quiescent  operating  point. 

Distortion  of  the  10-w  amplifier 
is  shown  in  Fig.  5.  At  10-w  output, 
distortion  is  less  than  0.25  percent 
over  the  complete  frequency  range. 
At  30  cps,  di.stortion  begins  to  rise 
at  10  watts  because  the  filtering  ac¬ 
tion  of  the  power  supply  decrea.ses 
with  signal  frequency. 

Frequency  response  of  the  moni¬ 
tor  amplifier  is  shown  in  Fig.  6  for 
an  output  of  1  w.  When  terminated 
with  the  recommended  impedance 
the  respon.se  is  within  ±2  db  from 
20  to  20,000  cps. 

A  model  of  the  hybrid  power 
amplifier  is  shown  in  the  photo¬ 
graphic.  A  metering  sw’itch  is  pro¬ 
vided  to  measure  transi.stor  volt¬ 
ages.  Input  and  output  transform¬ 
ers  are  used  to  provide  circuit  isola¬ 
tion,  with  input  impedances  of  37.5, 
150  or  GOO  ohms.  The  output  trans¬ 
former  can  handle  loads  of  4,  8,  16, 
150  or  600  ohms. 

Rekekences 

(1)  .M.  n.  Hersfher,  DesiRniiiK  Transis¬ 
tor  -V-K  Power  Amplifiers,  KlecthoNics, 
p  ‘.Hi.  .\pril,  I'.CiS. 

(2)  H.  C.  I. in.  Qiiasi-Conipleinentary 
Transistor  .Vmplitier,  KLEcniONics,  p  173, 
Sept.  I'.tjt). 
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THE  IMPORT  OF  POLARIZED  MESON  BEAMS 


Study  of  meson  decay  has  led  to  fnrtlier  confirmation  of 
parity  nonconservation  in  “weak”  interactions  of  high- 
cnergy  particles  hy  a  group  of  scientists  of  the  Columbia 
University  Physics  Department  and  the  IBM  Watson  Lab¬ 
oratory  at  Columbia.  Their  work  has  also  uncovered  im¬ 
portant  new  knowledge  of  the  meson  particle  it.self. 

When  T.  D.  Lee  and  C.  N.  Yang  first  proposed  their  now 
famous  hypothesis  of  parity  nonconservation,  they  pointed 
out  that  it  implied  a  polarization  of  the  .spin  of  the  /i  meson 
emitted  from  stopjX’d  tt  mesons.  Alnnit  two  years  ago,  pre¬ 
cise  experiments  by  R.  L.  Garwin  and  L.  M.  Lederinaa 


verified  this  predicted  polarization  with  meson  beams  ex¬ 
tracted  from  the  (ailumbia  University  Nevis  Cyclotron.  More 
recently,  polarized  meson  beams  were  u.sed  to  measure 
accurateb  the  magnetic  moment  of  the  /t  meson.  This  ex- 
{jeriment  required  apparatus  for  measuring  time  to  2/  1(),(M)0 
of  a  microsecond. 

As  a  result  of  these  studies  and  other  independent  investi¬ 
gations,  the  meson  is  now  probably  Ix-tter  understood  than 
any  particle  e.xcept  the  electron.  In  fact,  polarized  meson 
beams  have  liecome  a  |>ov\erful  tool  for  exploring  magnetic 
fields  in  nuclei,  atoms  and  interatomic  regions. 


IBM,  RESEARCH 


Iiirestigate  the  niniiii  career  opportuniticH  nrnilnble  in  e-reitinii  iieir  firtitn  at  HIM. 
International  Itusiness  Slachinca  Corporation,  hept.  oitO  Madinon  .litnue,  Sew  York  22,  Sew  York 


DIRECTION  OF  CHART  MOVEMENT 


Recording  shows  where  subject  took  a 
deep  breath  at  (A).  Expiration  of  breath 
it  followed  by  regression  of  baseline  at  (B) 


Plethysmograph  consists  of  two  sections 
that  note  with  guide  pins  and  are  held 
together  with  spring  clip  bond 


Digital  plethysmograph  it  ploced  on  fin¬ 
ger.  Spring  clip  insures  tight  but  comfort¬ 
able  fit 


Miniature  Photocell 
Measures  Blood  Volume 


Compact  finger  plethysmograph  features  ease  of  application,  negligible  lag 
and  insensitivity  to  minor  muscular  movements 


D»-i»artinent  of  Pi-yoholoKy,  University  of  Washington,  Seattle.  Wash. 


making  it  superior  to  the  conven¬ 
tional  hydraulic  plethysmograph. 
In  one  study,  it  was  required  that 
the  subject  receive  a  mild  electri¬ 
cal  shock  at  intervals.  The  hydraulic 
unit  was  found  unsuitable  because 
of  its  sensitivity  to  the  mild  flinch¬ 
ing  that  occurred.  The  photoelec¬ 
tric  unit  produces  an  essentially  un¬ 
contaminated  output. 

Output  of  the  photocell  used  was 
reasonably  high.  With  45  v  applied 
to  the  bridge,  an  output  of  over 
50  mv  was  obtained  with  the  aver¬ 
age  pulse.  The  amplifier  uses  two 
tubes  and  a  silicon  chopper.  Inex¬ 
pensive  germanium  diodes  have 
been  used  in  the  chopper  with  ex¬ 
cellent  results. 


opposing  the  light  source.  The 
amount  of  blood  in  the  tissues  at 
any  instant  determines  the  amount 
of  light  rejiching  the  phot«)cell. 
When  a  d-c  amplifier  is  u.sed,  the 
slow  changes  due  to  relaxation  or 
dilation  of  blood  vessels  or  the 
more  rapid  pulse  changes  may  be 
recorded.  The  phot«K-ell  is  connected 
in  a  conventional  bridge  circuit, 
and  output  is  amplified  and  applied 
to  a  recording  device. 


CERTAIN  MEDICAL  diagnosis 
often  requires  knowledge  of 
the  amount  of  blood  wcurring  in  a 
limb  or  organ  of  the  body. 

With  the  availability  of  minia¬ 
ture  photo.sensitive  components,  a 
device  has  been  constructed  that 
measures  the  amount  of  blood  and 
the  pul.se  rate  occurring  within  a 
finger.  Such  a  device  is  called  a 
digital  plethysmograph. 


Construction 

The  device  consi.sts  essentially  of 
a  split-ring  as.sembly  that  is  ad¬ 
justable  for  different  finger  sizes  as 
shown  in  the  photo.  One  part  of 
the  split  ring  has  guide  pins  which 
mate  with  corre.sponding  holes  in 
the  other  hsilf.  A  spring  clip  bands 
the  entire  as.sembly  and  maintains 
a  comfortable  fit  around  the  finger. 

One  of  the  halves  is  drilled  to 
hold  a  miniature  lamp  while  the 
mating  half  houses  a  miniature 
photocell  with  its  sensitive  surface 


Operation 

The  plethysmograph  is  placed  on 
the  .subject’s  finger  and  the  bridge 
is  balanced  to  zero  the  recording 
device.  Amplifier  gain  is  adju.sted 
until  a  suitable  indication  of  the 
recording  device  m-curs  with  the 
pul.se  beat.  As  ambient  light  may 
cau.se  noi.se  in  the  recording,  an 
opaque  cloth  is  placed  over  the  hand 
and  plethysmograph. 

The  device  is  relatively  insensi¬ 
tive  to  minor  mu.scle  movements 
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are  you  silicon  wait-bait? 


avoid  unnecessary  delays 

GT  DELIVERS  SILICON  TRANSISTORS  IN  24  TO  48  HOURS! 


No  need  to  get  hung  up  with  delays  or  hooked  by  unkept 
promises!  GENERAL  TRANSISTOR  delivers  sample 
quantities  of  GT  Silicon  Transistors  in  24  to  48  hours... 
production  quantities  in  2  to  4  weeks! 


These  are  not  mere  claims,  but  firm  promises  on  which 
you  can  base  your  design  and  production  schedules. 

Quality?  Yes  — plenty  of  weight  here  without  waiting. 
General  Transistor  is  today  one  of  the  largest 
suppliers  of  highly  dependable  devices,  delivering 
quality  in  quantity. 


For  full  information  — and  fast  delivery  — call  your 
local  General  Transistor  representative,  or 
contact  us  directly.  Write  for  Silicon  Brochure  S-100. 


GENERAL  TRANSISTOR  CORPORATION 


91>27  138th  Place,  Jamaica  35.  Naw  York 
Phona:  Hickory  1-1000 


A  Few  of  the  GT  Alloyed  Junction  Silicon  TVansl!)10rS 
Now  Available 

a  HIGH  SPEED  SWITCHING 
a  MEDIUM  SPEED  SWITCHING 
a  HIGH  VOLTAGE 
a  HIGH  SPEED  LINEAR  AMPLIFIER 
a  MEDIUM  SPEED  LINEAR  AMPLIFIER 
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RESEARCH  AND  DEVELOPMENT 


Ultrasonic  Camera  Supplements  X-rays 


quartz.  When  the  surface  of  the 
quartz  is  positively  charged,  it  col¬ 
lects  negative  charge  predominant¬ 
ly  from  the  electrons;  when  it  is 
negatively  charged,  it  collects  posi¬ 
tively  charged  ions  only.  The  mixed 
beam  therefore  stabilizes  the  sur¬ 
face  at  cathode  potential.  To  make 
times  of  charging  and  discharging 
frames  equal,  beam  current  is  in¬ 
creased  during  alternate  frames  to 
provide  enough  ion  current  in  the 
time  available. 


Prototypk  tv  can.era  works  from 
sound  instead  of  light  waves.  It 
can  display  internal  structures  of 
materials  and  of  biological  speci¬ 
mens.  The  system  was  described  at 
The  Institution  of  Electrical  Engi¬ 
neers,  London.  It  was  built  by  C. 
N.  Smyth  and  J.  F.  Sayers  with 
support  of  R.  W.  Paul  Instrument 
Fund  Committee  at  Northampton 
College  of  Advanced  Technology, 
London. 

Internal  flaws  in  blocks  of  alumi¬ 
num  immersed  in  a  tank  of  water 
reveal  their  shape  and  size  clearly. 
^Electroplating  that  poorly  adheres 
to  the  base  metal  shows  as  dark 
patches.  Internal  parts  of  goldfish 
and  of  some  medical  specimens  can 
also  be  .seen  clearly.  Sound  intensi¬ 
ties  used  are  too  small  to  have  ad¬ 
verse  biological  elTects,  an  impor¬ 
tant  factor  in  examination  of 
body  regions  sensitive  to  X-rays. 


of  the  fact  that  sound  waves  can 
be  focused  with  lenses,  and  images 
of  objects  exposed  to  sound  can  be 
formed  and  reproduced  at  a  dis¬ 
tance.  At  frequencies  from  1  to 
20  me,  sound  wavelengths  in  water 
or  oil  are  only  fractions  of  a  milli¬ 
meter  and  sound  len.ses  10  cm  across 
are  very  efficient. 

In  operation,  the  object  is  im¬ 
mersed  in  a  c-w  ultra.sonic  field. 
The  resulting  image  is  formed  on 
the  piezoelectric  plate,  which  is  the 
end  wall  of  the  scanning  tube. 


Construction 

The  camera  compri.ses  a  4.5-cm 
diameter  glass  envelope,  fitted  at 
one  end  with  a  ert  gun  and  zircon¬ 
ium  getter  wire.  At  the  other  end 
is  the  ion  trap  screen  and  the  quartz 
plate  with  an  intervening  annulus 
of  nonmagnetic  steel  to  maintain 
an  orthogonal  electric  field  in  the 
decelerating  space. 

The  possibility  that  a  single  piece 
of  piezoelectric  material  would,  if 
damped  by  a  liquid,  sustain  a  vary¬ 
ing  vibration  intensity  distribution 
over  its  surface  in  synchronism 
with  the  driving  force  distribution, 
rather  than  resonate  as  a  whole, 
was  first  suggested  by  Sokolov. 

Quartz  has  a  good  piezoelectric 
.sensitivity,  producing  at  4  me  a 
camera  face  voltage  of  150  mv  for 
an  incident  sound  intensity  of  1 
fiw/vm'-'.  In  the  absence  t)f  interfer¬ 
ing  effects  from  the  scanning  sy.s- 
tem,  .sensitivity  would  be  limited  by 
noise  at  about  10  "  w/cm'.  At  the.se 
low  sound  levels  there  is  no  damage 
to  biological  tissues. 

The  Q  of  quartz  damped  on  one 
surface  by  a  liquid  is  reduced  to 
about  18,  under  which  conditions 
there  is  little  loss  of  image  re.solv- 
ing  power  due  to  the  multiple  in¬ 
ternal  reflections.  The  first  inter¬ 
ference  fringe  or  halo  is  more  that 
20  db  below  the  main  signal.  Reso¬ 
lution  is  about  0.5  mm  at  4  me. 
Cameras  are  operated  in  or  near 
resonance  to  produce  strain  in  the 
quartz,  one  surface  of  w’hich  is  free. 


Tube  Operation 

The  ultrasonic  illumination  is 
switched  on  for  alternate  frames 
only.  During  the  frame  in  which 
the  ultrasonic  source  is  on,  electrons 
arrive  at  the  insulating  surface 
during  positive  half  cycles  of  the 
piezoelectric  alternating  potential. 
The  surface  becomes  negatively 
charged  to  its  peak  value.  The  outer 
surface  of  the  quartz  plate  rests 
against  a  conducting  electrode, 
transparent  to  .sound,  and  is 
grounded  at  .sound  frequency  (4 
me )  but  not  at  the  output  signal 
range  of  frequencies  ( 0  to  2  me). 
Current  flow  to  this  electrode  is 
the  output  signal  from  the  camera. 

The  static  charge  produced  on 
the  quartz  must  be  removed  before 
the  camera  can  rescan  the  picture. 
The  tube  contains  residual  gas  at 
a  pressure  of  about  lO*  mm  Hg. 
The  .scanning  beam  consists  of 
mi.xed  ions  and  electrons.  An  ion 
trap  mesh  is  placed  about  1  cm  from 
the  quartz,  and  only  ions  produced 
in  this  space  are  able  to  reach  the 


Ultrasonic  Camera 

The  ultra.sonic  tv  camera  differs 
from  ordinary  tv  cameras  in  that 
the  light-.sensitive  surface  is  re¬ 
placed  by  a  .sound-sensitive  ( piezo¬ 
electric)  image-receiving  surface. 
The  quartz  surface,  under  impact 
of  sound  waves,  develops  on  each 
point  of  its  surface  a  voltage  pro¬ 
portional  to  sound  intensity.  The 
value  of  this  voltage  is  detected, 
point-by-point,  by  electronic  .scan¬ 
ning.  After  amplification,  the  sig¬ 
nal  voltage  controls  brightness  of 
a  tv  receiver  to  produce  a  visible 
image  of  the  invisible  internal 
structure  under  examination. 

The  equipment  takes  advantage 


Simulator  for  Nuclear  Ship  Crew 


Computer  Design  May 
Foster  New  Parts 

Development  of  micro.scopic  parts 
for  a  small  but  complex  computer 


Analog  computar  it  haart  of  Wostinghouto  simulator  for  training  crow  of  nuclear  ship 
N.S.  Savannah.  In  addition  to  ardors  from  the  bridge,  instructors  can  simulate  malfunctions. 
Strip  charts  record  crew's  reactions 
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Tubes  are  built  for  rugged  service  — at  SPERRY 


Hammer  drop  typifies 
tough  environmental  testing 
that  assures  dependability 
of  Sperry  twt  amplifiers. 


New  high-power  S-Band 
Traveling  Wave  Amplifier 

2.0-4.0  kmc  with  300  watts  nominal  output  power 


Small-Signal.Gain  vs  Frequency 


3.0 

FREQUENCY-KMC 


STS-101 


SPECIFICATIONS 


Frequency  Range . 2.0'4.0  kmc 

Small-Signal  Gain . 40  db 

Output  Power . 300w  (nom) 

Saturated  Gain . 35  db 

Beam  Voltage . 5.2>5.6  kv 

Beam  Current . 380  ma 

Heater  Voltage . 6.3  v 

Heater  Current . 2.6  a 

Helix  Current  (full) . 8  ma 


28  3.2 

FREQUENCY-KMC 


This  new  broadband,  high  gain  cw  traveling 
wave  amplifier  is  the  only  tube  in  S-band  — 
delivering  300  watts  nominal  — for  service  in 
microwave  systems,  high  performance  track¬ 
ing  radars,  high  frequency  communications 
networks  and  other  applications  where  high 
power  and  high  gain  in  the  2.0  to  4.0  kmc 


frequency  range  are  desirable.  This  tube 
features  rugged,  all  metal-ceramic  construc¬ 
tion  for  high  performance  aircraft  environ¬ 
ments  and  is  short-circuit  stable. 

The  STS- 10 1  may  well  be  suited  to  projects 
or  problems  you  are  working  with  now. 
Write  for  data  regarding  your  application. 


SPfflllY 


ELECTRONIC  TUBE  DIVISION.  SPERRY  GYROSCOPE  COMPANY.  GREAT  NECK.  NEW  YORK.  DIVISION  OF  SPERRY  RAND  CORPORATION 
Address  all  inquiries  to  Great  Neck  or  Sperry  offices  in  Brooklyn.  Boston.  Philadelphia.  Los  Angeles  and  Montreal.  Export  Dept..  Great  Neck.  New  York 
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electronically 
controlled 
toroidal  winder 


•  speeds  up  to  2000  turns  per  minute 

•  4-digit,  2-  or  7-  position  predetermined  counting 

The  entirel\’  NEW  electronic  system  of  the  TW  300  provides  un¬ 
matched  features  in  a  toroidal  winder  .  .  .  proximity  pick-up  for  use 
with  any  size  wire  without  physical  contact  .  .  .  100%  accurate  turns 
counting  .  .  .  controlled  slow-start,  slow-stop  driving  motor  .  .  .  auto¬ 
matic  segmental  winding  with  pc'rfect  repeatability  .  .  .  progressive, 
winding  of  segments  or  continuous  coils  in  either  direction. 

The  TW  300,  designed  for  easy  servicing  and  maintenance,  cuts  pro¬ 
duction  time  and  operator  fatigue  to  the  bone.  Flexibility  in  production 
of  new  coil  types  with  superior  electrical  characteristics  is  unlimited 
because  of  the  new  control  system  with  automatic  winding  features. 
This  machine  is  a  significant  advance  toward  complete  automation  of 
toroidal  winding. 

WRITE  FOR  COMPLETE  DATA 

BOESCH  MANUFACTURING 
COMPANY,  INCORPORATED 
DANBURY,  CONNECTICUT 


BoescM 


is  one  objective  of  an  extensive 
research  program  under  way  at 
California  Institute  of  Technology. 
The  program  could  result  in  new 
components  and  techniques  that 
would  have  a  major  effect  on  many 
areas  of  electronics. 

Investigators  are  studying  mi¬ 
croscopic  bits  of  material  who.se 
electrical  properties  differ  from 
larger  pieces.  They  are  also  devel¬ 
oping  alloys  with  new  electrical 
properties — all  with  the  aim  of 
miniaturizing  electronic  devices. 

Electrical  properties  being 
studied  are  the  semiconducting 
properties  of  materials  such  as 
silicon  and  germanium,  the  mag¬ 
netic  properties  of  ferromagnetic 
materials  such  as  nickel-iron  alloys 
and  the  superconducting  properties 
at  cryogenic  temperatures  of  such 
materials  as  tin  and  lead.  The  latter 
two  electrical  properties  can  be  used 
for  memories  and  logic  circuits. 

Miniature  Computer 

A  major  application  of  the  tiny 
components — some  comparable  in 
size  to  a  single  neuron — will  be  a 
compact  computer  able  to  work 
hundreds  of  times  faster  than  ex¬ 
isting  large  computers  and  with  a 
much  larger  memory. 

Speed  will  be  increased  because 
switches  only  a  few  millionths  of 
an  inch  in  size  will  work  faster  than 
the  larger  ones  now  in  use.  ALso, 
the  electricity  will  travel  much 
shorter  di.stances.  Speed  of  elec¬ 
tricity  is  becoming  a  limiting  fac¬ 
tor  in  computers. 

One  phase  of  the  program  is 
concerned  with  developing  a  mem¬ 
ory  device  that  will  permit  an  in¬ 
formation  storage  density  of  the 
order  of  100  million  bits  per  cubic 
inch.  The  program  is  al.so  con¬ 
cerned  with  creation  of  new  elec¬ 
trical  and  energy  conversion  prop¬ 
erties  of  materials.  Electrical 
energy  has  been  and  probably  will 
continue  to  be  the  most  convenient 
medium  for  instrumentation  and 
data  processing.  Therefore  new 
and  more  efficient  methods  of  con¬ 
verting  other  forms  of  energy  into 
electrical  energy  are  being  studied. 

The  engineers  are  using  develop¬ 
ing  techniques  to  obtain  the  micro¬ 
scopic  amounts  of  substances.  One 
method  is  to  heat  the  substance  in 
a  vacuum  so  that  molecules  of  it 
Tvill  vaporize  and  collect  as  a  thin 
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film  on  a  glass  slide.  They  are 
especially  interested  in  the  switch¬ 
ing  ability  of  the  substances.  The 
very  thin  films  of  naturally  mag¬ 
netic  materials  are  capable  of  ex¬ 
tremely  high-speed  switching. 

It  is  believed  that  memory  devices 
can  be  made  even  smaller  with 
superconductive  techniques.  Super¬ 
conducting  metals  could  make  ex¬ 
cellent  memory  units  and  also 
switching  devices  requiring  very 
small  amounts  of  electrical  energy 
to  operate. 

The  researchers  are  also  inves¬ 
tigating  paramagnetism,  in  which 
garnets  and  certain  rare  earth  com¬ 
binations  show  slight  increases  in 
magnetism  under  some  conditions. 

Circuit  Problems 

Developing  microscopic  electronic 
components  brings  up  a  new  prob¬ 
lem:  making  circuits  small  enough 
to  link  them.  One  process  is  photo¬ 
etching,  in  which  a  thin  layer  of 
copper  is  deposited  on  a  glass  plate 
or  other  insulating  material.  A 
photographic  process  is  used  to 
project  a  picture  of  the  desired 
circuit  on  the  copper,  and  acid  eats 
away  the  copper  not  coated  with  an 
acid-resistant  film.  The  electronic 
components  are  then  attached  to  the 
copper  lines. 

Slices  of  miniature  circuits  can 
be  sandwiched  atop  each  other, 
.separated  by  an  insulation  coat 
only  a  few  millionths  of  an  inch 
thick.  Each  layer  can  be  linked 
with  the  others. 

The  group  may  experiment  with 
an  electron  beam  circuit  tracer. 
The  beam  would  be  one  twenty-mil¬ 
lionth  of  an  inch  in  diameter.  It 
would  be  used  in  a  vacuum  in  which 
there  is  a  vapor  of  silicon.  The 
beam  would  fix  a  tiny  line  of  silicon 
onto  a  thin  copper  sheet.  The  rest 
of  the  copper  w’ould  be  etched  away. 
Sometime  the  group  may  be  able 
to  w’rite  down  circuits  in  micro¬ 
scopic  amounts  of  the  materials 
comprising  the  electronic  compo¬ 
nents. 

Such  problems  of  circuitry  and 
those  of  getting  information  in  and 
out  of  a  small  computer  (po.ssibly 
by  signals  from  a  photoelectric 
cell)  are  among  the  many  that  will 
require  solving.  As  problems  are 
resolved  in  this  field,  discoveries 
will  probably  be  made  that  will  have 
applications  even  beyond  those 
imagined  by  the  investigators. 


APPLICATIONS:  1 

Laboratory 
Experimentation 
Circuit  Design 
Quality  Control 
Trouble  Shooting 
Production  Testing 


new  Zener 

Model  DTIOO  is  a  contained  AC 

operated  instrument  designed  for  direct 

reading  of  zener  voltage  as  a  function  of 

diode  current.  Provisions  are  also  included 

for  AC  modulation  of  the  diode  current  to  permit 

the  determination  of  zener  impedance  or  zener  slope  for 

any  given  value  of  diode  current.  The  instrument  incorporates 

a  wide  range  adjustable  constant  current  generator  which 

injects  the  desired  value  of  current  into  the  diode  under  test 

and  maintains  this  current  constant  independent  of  line  voltage 

fluctuations  or  zener  voltage  and  impedance.  The  voltage  appearing 

across  the  non-linear  diode  impedance  is  read  directly  by  a  high  impedance 

DC  voltmeter  for  the  given  current  setting. 


SPECIFICATIONS 

.  115YAC,  60cps 

.  0-300VDC 

.  50  Microamparat-SOma 

.  Baftar  Than  2% 

.  Diract  Raading  Ez,  Iz 

....  Provision  for  AC  Modulation  lac,  Eac  Raading 
.  Sloping  front  Cabinat,  Siza:  I2x8x  19  inchas 

Model  DT100  $275.00 

FOB  Factory,  Subjact  to  change  without  notice 


Input  Source  . 

Zanar  Voltage  Range  . 
Zener  Currant  Range 
Maasuramant  Accuracy 

Metering  . 

Zener  Impedance  . .  . . 
Physical  . 


ERA  manufactures  a  full  line  of  transistor  test  equipment  and  transistorized  devices. 
Write  for  complete  technical  bulletin  on  this  (Catalogue  #115)  and  related  devices. 
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^MPONENTS  AND  MATERIALS 

Developments  in  Composite  Laminates 


Recent  technical  advances  in 
bonding  various  metallic  and  non- 
metallic  materials  to  laminated 
plastics  have  opened  up  new  design 
opportunities  using  combination 
laminates,  reports  Taylor  Fibre  Co., 
Norristown,  Pa.,  manufacturer  of 
laminated  pla.stics  and  vulcanized 
fibre. 

It  is  now  possible  to  bond  virtu¬ 
ally  any  compatible  material  with 
a  laminate  to  form  a  composite 
combining  the  advantages  of  both. 

Becomes  Standard 

One  of  the  first  combination  ma¬ 
terials  was  copper-clad  laminates 
u.sed  for  etched  printing  circuits. 
With  the  rapidly  increasing  use  of 
printed  circuits,  copper-clad  lami¬ 
nate  has  become  a  standard  engi¬ 
neering  material  in  our  industry. 

More  recent  composite  laminates 
are  usually  manufactured  to  cus¬ 
tomer  specifications.  Among  those 
which  Taylor  has  produced  are: 

Vulcanized  fibre-clad  laminates. 
The.se  combine  the  high  strength  of 
laminated  plastics  with  the  superior 
hot  arc  resistance  of  vulcanized 
fibre.  They  have  been  used  in  switch 
gears  for  both  low  and  high  voltage 
applications.  Other  applications  are 


suggested  where  the  high  impact 
strength  of  vulcanized  fibre  may 
prove  advantageous. 

Rubber-Clad  Laminates.  Almost 
any  type  of  natural  or  synthetic 
rubber,  including  Buna  N  and  Buna 
S,  may  be  used  as  the  cladding  ma¬ 
terial.  The  composite  laminates  are 
widely  used  to  protect  the  laminate 
against  highly  alkaline  electrolytes. 
They  have  application  where  seal¬ 
ing  or  chemical  resistance  is  needed, 
as  in  battery  tops ;  and  for  isolating 
vibration,  as  in  shock  absorbers. 

Asbestos-Clad  Laminates.  Lami¬ 
nated  plastic  clad  with  untreated 
asbestos  paper  has  high  heat  re¬ 
sistance  and  arc  resistance. 

Laminate-Clad  Lead.  Lead  sheets 
bonded  between  Grade  XX  paper- 
base  laminates  have  been  used  for 
x-ray  shields.  The  laminate  pro¬ 
vides  strength  and  also  contributes 
to  lead’s  high  shielding  properties. 

Aluminum-Clad  Laminate.  Lami¬ 
nated  plastics  with  aluminum  clad¬ 
ding  have  been  used  extensively  for 
engraving  stock.  The  laminate  base 
is  black  in  color,  providing  a  good 
contrast  with  the  aluminum  when 
the  design  is  etched  away.  Alumi¬ 
num-clad  laminates  also  offer  pos¬ 
sibilities  as  a  printed  circuit  mate¬ 


rial,  but  soldering  problems  remain 
to  be  solved.  Another  application 
is  for  plate  holders  for  x-ray  ma¬ 
chines  where  the  aluminum  not  only 
acts  as  a  shield,  but  also  resists 
abrasion. 

Beryllium-Copper  Clad  Lami¬ 
nates.  Beryllium  copper  is  non¬ 
magnetic  and  a  good  conductor.  The 
composite  material  has  possibilities 
for  printed  circuit  applications. 

Stainless  Steel-Clad  Laminates. 
This  material  also  has  application 
where  nonmagnetic  properties  are 
required.  Other  applications  are  in 
certain  corrosive  environments 
where  stainless  steel’s  resistance  to 
attack  is  an  asset. 

Reduces  Weight 

Magnesium  -  Clad  Laminates. 
Long  sheets  of  this  material  are 
used  as  a  screen  for  x-ray  operators. 
The  lightness  of  the  magnesium 
greatly  reduces  weight. 

Silver  and  Gold-Faced  Laminates. 
The  extremely  high  electrical  con¬ 
ductivity  of  silver  and  gold  indi¬ 
cates  possible  use  of  the  composite 
materials  for  electrical  contacts. 
The  laminate  provides  strength  and 
insulation  properties. 

Metal  cladding  can  be  bonded  to 
almost  any  grade  of  laminate.  It  is 
usually  necessary,  however,  to  treat 
the  metal  before  bonding  to  elimi¬ 
nate  oxides. 

A  variety  of  materials  may  be 
bonded  to  vulcanized  rubber.  Alu¬ 
minum-clad  fibre  has  been  investi¬ 
gated  as  a  possible  material  for 
capacitors. 

Combination  laminates  and  vul¬ 
canized  fibre  can  be  specified  in 
sheet,  rod  or  tube.  Available  sizes 
are  same  as  for  the  base  material. 


Growing  High-Purity 
Silicon  Carbide 

About  two  years  ago,  William 
Shockley  theorized  that  growing 
silicon  carbide  crystals  from  solu¬ 
tion  in  alloy  melts  might  solve  the 
present  problem  of  producing  high- 
purity  crystals. 

Silicon  and  germanium  crystals 
are  usually  grown  by  slow  crystal¬ 
lization  of  the  melted  compound 


Automatic  Transistor  Production 


Succeitful  growth  of  long,  flat  ribbons  of  high-quality  semiconductor  materials  may  be 
o  major  step  towards  automatic  manufacture  of  transistors  and  diodes.  Here  a  hand-built 
version  shows  how  semiconductor  units  are  formed  as  a  series  of  dots  along  the  mirror- 
flat  surface  of  o  germanium  strip.  Crystalline  dendrites  form  rapidly  into  strips  about 
an  eighth  inch  wide  and  a  few  thousandths  of  an  inch  thick.  Individual  functioning  units 
have  been  prepared  by  the  Westinghouse  semiconductar  department  at  Youngwaod,  Pa. 
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NICKEL 

ROLLED  or  DRAWN  ALLOYS  MONEL 

INCONEL 


for  the  widest  range  of  sizes  specify 


DRIVER 


HARRIS 


When  you  need  strip,  rod 
or  wire  of  these  mctuls,  get 
exactly  what  you  want... from  \ 
DRIVER-HARRIS,  the  leading 
specialist  in  high-nickel  alloys. 

For  nowhere  will  you  find  the  tech¬ 
nical  excellence,  productive  skills  and 
quality  controls  to  match  D-H  for  strip 
(widths  to  8”,  thickness  down  to  .0005"), 
rods  in  various  shapes  up  to  Vi ",  wire  down 
to  .0005"  dia. 

Specify  "rolled  and  drawn  by  Driver-Harris”  when 
you  order  Monelt  nickel-copper  alloys,  Inconelt 
nickel-chromium  alloys,  Incoloyt  nickel-iron-chromium 
alloys.  Nickel  and  Electronic  Nickels.  They  are  produced 
with  the  same  care  and  quality  you  expect— and  get— with  all 
1 32  Driver-Harris  alloys. 


Write  for  your  copy 
of  Catalog  N-S9  con¬ 
taining  complete 
schedule  of  siies 
and  prices. 


N  c^tt  ecMrANT,  ii,c.  FftccucTs  cr  HuNTiNaTen  *iiOv  enooucTs  oivition. 


DRIVER-HARRIS*  COMPANY 


HARRISON,  NEW  JERSEY 

Cistributor:  ANGUS-CAMPBELl,  INC.,  Los  Angeles,  San  Francisco  * 


BRANCHES:  Chicago,  Detroit,  Cleveland,  Louisville 
In  Canada:  The  B.  GREENING  WIRE  COMPANY,  Ltd.,  Hamilton,  Ontario 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ALLOYS  FOR  THE  ELECTRICAL,  ELECTRONIC,  AND  HEAT-TREATING  INDUSTRIES 
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onto  a  seed  crystal.  However,  sili¬ 
con  carbide  does  not  melt  at  ordi¬ 
nary  pressures,  but  rather  va¬ 
porizes  and  decomposes. 

The  Shockley  theory  was  put  into 
practice  at  the  Stanford  Research 
Institute’s  ceramics  technology 
group  under  a  subcontract  from  the 
Bureau  of  Ships  and  the  Shockley 
Transistor  Corporation.  At  Stan¬ 
ford,  Frank  A.  Halden  and  co¬ 
workers  melted  pure  silicon  in  a 
carbon  receptacle.  The  carbon  of 
the  crucible  diffused  into  the  molten 
silicon  and  saturated  the  solution. 
A  cool  spot  was  produced  in  one 
area  of  the  solution  by  careful  tem¬ 
perature  control.  This  resulted  in 
a  localized  area  of  supersaturated 
solution  from  which  silicon  carbide 
crystals  can  be  grown. 

At  pre.sent  the  SiC  crystals  are 
too  small  for  commercial  use.  But 
the  process  shows  enough  promise 
for  the  Electronic  Warfare  and 
Parts  Branch  of  BuShips  to  e.xtend 
the  re.search  another  year,  giving 
Halden  time  to  come  up  with  meth¬ 
ods  of  growing  large  crystals. 

This  project  may  be  a  promise  to 
raise  the  temperature  limits  for 
transi.stors  and  diode  operation  up 
to  1,800  F".  At  the  present  time, 
transistors  of  germanium  and  sili¬ 
con  are  limited  to  operate  only  up 
to  190  F  to  450  F. 


%TENDS 


/N  TEMPERATURE  SWiTCHlNB 


Casting  Pure  Silicon 
For  Infrared  Optics 

Silicon  infrared  optics  can  be  de¬ 
signed  with  greater  economy 
through  the  perfection  of  a  new 
technique  for  casting  pure  poly¬ 
crystalline  silicon  of  the  highest 
optical  quality,  developed  by  the 
Semiconductor  Division  of  Hughes 
Aircraft,  Newport  Beach,  Califor¬ 
nia.  Repeated  tests  demonstrate 
conclusively  that  there  is  no  sig¬ 
nificant  difference  between  tran.s- 
mission  and  emmisivity  of  cast 
polycrystalline  silicon  and  grown 
single  crystal  silicon. 

Scattering  characteristics  of  poly¬ 
crystalline  silicon  are  closely  similar 
to  tho.se  of  a  single  crystal,  and  are 
not  affected  by  wide  variations  in 
grain  size.  Density  is  the  same  as 
that  of  the  single  crystal  material. 
Cast  silicon  has  about  80  percent  of 
the  breaking  stress  and  modulus  of 


THYRASTAT® 

. , ,  fail-safe  overheat  protection 


New  miniature,  hermetically  sealed,  single¬ 
shot,  temperature-sensitive  switch  provides 
FUNCTIONAL  RELIABILITY  for  positive  over-tem- 
perature  protection.  Factory  preset  within  \% 
of  specified  temperature. 


TEMPERATURE  RANGEi  +  l  13°  F.  tO-Fl500°  F. 
Write  for  new  CURRENT  RANGE:  10  to  500  Amperes 

Brochure  containing  SPS  T  Normally  open  or  closed  types, 

complete  sped, cations: 
advanced  concepts  of 
precision  specialty 
switches  for  maximum  protection 


^1631  COLORADO  AVENUE 
SANTA  MONICA,  CALIFORNIA 
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elasticity  properties  of  the  sinjile 
crystal  material. 

The  castinjr  method  calls  for  the 
use  of  vacuum  metallurgy.  Vacuum 
induction  furnaces,  purchased  by 
HujJfhes  in  this  connection,  were 
made  by  Con.solidated  Klectrody- 
namics  Corp.,  of  Rochester,  New 
York. 


Insulating  Ferrite 
Memory  Cores 


RV0S.2 


Polyurtthon*  pad  insulator 


PRECISION  TRIMMER  POTENTIOMETERS  byTIC 
arc  sfandard  in  twelve  different  styles  and  each  in  a  wide  range  of 
resistance  values.  The  extensive  use  of  triminci's  in  such  applica¬ 
tions  as  airborne,  shipborne  and  ground  based  military  electronic 
equipment  for  navigation,  flight  control,  fuel  control,  radio  trans¬ 
mission  and  reception,  telemetering,  computers,  fire  control  and 
many  others  demands  reliability  and  stable  operation  under 
severe  environmental  conditions.  TIC  quality-control  procedures 
and  environmental  testing  assure  the  user  of  the  uHimatc  in  de¬ 
pendable  trimmer  potentiometers. 


A  SERIES  OF  temperature  controlled 
memory  plane.s,  de.signed  to  func¬ 
tion  efficiently  in  adverse  environ¬ 
ments,  is  under  development  by  the 
Applied  Logies  Division,  General 
Ceramics  Corporation,  Keasbey, 
New  Jersey. 

The  new  unit  solves  the  problem 
of  insulating  ferrite  memories.  Be- 
eau.se  the  ferrite  cores  are  .sensitive 
to  mechanical  pressure,  selection  of 
a  suitable  thermal  insulating  mate¬ 
rial  was  a  problem.  A  pad  of  poly¬ 
urethane  placed  on  either  side  of 
the  memory  plane,  proved  to  be  a 
satisfactory  solution. 

First  in  the  series  is  a  16  x  16- 
core  array,  together  with  its  tem¬ 
perature  controlled  as.«embly,  en- 
clo.sed  in  a  4  X  5  X  1-in.  magnesium 
case.  For  airborne  applications,  the 
present  design  functions  at  85  C 
±7  deg  in  an  ambient  from  —55 
C  to  -f-  85  C.  It  maintains  its  tem¬ 
perature  at  60,000  feet.  Warm-up 
time  is  less  than  five  minutes. 

Daniel  Haagens  of  General  Ce¬ 
ramics,  manager  of  the  division, 
announced  that  they  were  working 
on  other  units  for  an  ambient  of 
100  C  and  for  applications  in  ground 
equipment. 

The  device  shown  meets  the  specs 
of  MIL-E-005272B,  USAF. 


TWELVE  IMPORTANT  CHOICES  —  six  box  type  and 
six  rotary  type  niultiturn  and  single  furn  \Vith  wirewound  or 
metallic  film  resistance  elements,  high  temperature- 
resistant  construction,  varied  mounting  methods,  and 
sizes  ranging  from  micro-miniature 
to  the  size  of  a  quarter  in  diameter, 
permit  the  design  engineer  optimum 
freedom  to  select  the  unit  best 
suited  to  his  application.  Special 
designs  may  be  readily  accommo¬ 
dated  by  TIC  engineers. 


For  v.i  iu 

catalog  of 
the  /riffDMri 
illustrated 
above  write/ 
wire  Or 
Call 


TECHNOLOGY  INSTRUMENT  CORPORATION 


Technolofy  Inttrumtnl  Corp.  of  Calif. 
North  Hollywood.  Calif. 

Acton  Laboratorios.  Inc.,  Acton.  Mau. 
Subsidiaries:  Tucson  Instrument  Corp.,  Tucson.  Ariz. 
Servotrol.  Inc..  Chicago.  III. 

AltomK  Corp.,  Canton,  Mass: 


569  MAIN  STREET 
ACTON,  MASS. 
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PRODUCTION  TECHNIOUES 


RINSE  FEED  AND 
SOLDER  BAR 


tLECTROLYTIC 

ETCH 


APPLY  FLUX 


ELECTROLYTIC 

ETCH 


BAR-RIBBON 

MACHINE 


BLANK 


RINSE 


APPLY 

SOLDER 


P\^FEED  AND 
^  ^  CUT  RIBBON 

EJECT  DEFECTIVE 
UNITS 


TRIM  EXCESS 
RIBBON 


HEADER 

MACHINE 


RE-SEAT 

HEADER 


UNLOAD 

COMPLETED  UNIT 


FEED.  FORM,  AND  ^ 
WELD  BASE  TAB 


LOAD  HEADERS 


TRIM  LEADS 


FIG.  2— Sequence  of  operations  performed  on  bor-ribbon  and 
header  assembly  rotary  index  tables 


Overall  view  of  transistor  assembly  machine.  Controls,  water  and 
etrhant  supplies  are  not  shown 


Mechanized  Transistor  Assembly 


By  R.  C.  SHAFER,  ICnttlneerinB  I >ci)artnient  I'hief,  Wi-stern  Electric  Co.,  Inc.,  Allentown,  Pa. 


First  step  in  the  development  of 
an  automatic  assembly  machine  for 
Rrown  junction  transistors  was  re- 
designinf?  the  transistor  to  facili¬ 
tate  automatic  handling  (Fig.  1). 

The  machine  is  built  around  two 
commercial,  clutch-actuated  rotary 
index  tables  mounted  on  a  single 
rigid  base.  The  bar-ribbon  as.sem- 
bly  and  the  header,  the  two  major 
subassemblies  of  the  transistor, 
are  prepared  on  16-station  and  8- 
station  index  tables,  respectively, 
and  are  joined  at  a  common  weld 


station.  Fig.  2  depicts  the  sequence 
of  machine  operations. 

An  endless  roller  chain  encircles 
each  table  and  drives  all  of  the 
work  stations  asswiated  with  that 
table.  Work  stations  requiring  only 
vertical  movement  are  operated 
from  face  cams  driven  from  the 
roller  chain  through  a  .sprocket. 
Work  stations  requiring  a  multi¬ 
plicity  of  movements  have  their 
own  cam  shafts  which  are  driven 
from  the  roller  chain  through 
helical  gears  and  sprockets. 

Although  most  station  move¬ 
ments  are  cam  controlled,  air 
cylinders  are  used  on  the  trimming, 
forming  and  welding  stations. 
Solenoid  valves  are  used  to  control 
the  flow  of  deionized  water,  etch¬ 
ant,  air  and  nitrogen,  w’hich  is 
used  for  drying  the  etched  and 
rin.sed  bar-ribbon  assembly. 

Over-all  machine  timing  is  con¬ 
trolled  by  a  sequential  cam  timer 
in  the  control  set.  Individual  work 
stations  are  synchronized  by  the 


Ribbon  food  station.  Rollers  at  right 
straighten  ribbon 


roller  chains  which  are  driven  by 
ratio  motors  through  single  revolu¬ 
tion  clutches. 

The  control  cabinet  also  hou.ses 
4  separate  power  supplies  for  elec¬ 
trolytic  etching,  3  capacitor  dis¬ 
charge  welding  supplies,  power 
supplies  for  soldering,  interlock 
control  circuits  and  a  test  circuit. 
This  test  circuit  checks  the  com¬ 
pleted  bar-ribbon  assembly  before 
it  is  welded  to  the  prepared  header. 
If  the  bar  assembly  is  defective,  the 


SOLDER  CLAD 
RIBBON 


KOVAR  RIBBON 
LEADS 


■MODULAR 

SEALED 

LEADS 


FIG.  I— Old  troniistor  design  at  left,  mech. 
anixed  assembly  design  at  right 
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Engineers  seeking  stimulating  careers 

set  a  course  to  Link...  in  Binghamton,  New  York 


Set  sail  on  a  well-charted  course!  Engineers  with  a  cir¬ 
cumspect  eye  on  the  future  choose  their  place  of  employ¬ 
ment  only  after  careful,  soul-searching  deliberation.  Link 
Aviation,  Inc.,  Binghamton,  N.Y.,  has  all  the  necessary 
ingredients  for  stimulating  careers: 

The  company- As  the  pioneer  and  leading  producer  of 
electronic  flight  simulators.  Link  has  greatly  expanded  its 
capabilities  in  fields  such  as  automatic  control,  optical  and 
visual  display  systems  and  data  processing.  For  example, 
Link  is  now  the  world’s  largest  producer  of  analog  com¬ 
puting  equipment. 

Working  cnuironmcnt  -  Management  men  are  engineers. 
They  understand  your  work  and  point  of  view.  This  kind 
of  administration  provides  engineering  thinking  right  up 
to  policy  level. 

Living  cnuironment  -  Binghamton,  N.Y.  is  a  delightful 
place  to  live.  Located  at  the  tips  of  the  famous  Finger 


Lakes,  Link-Binghamton  abounds  in  year-round  recrea¬ 
tion  . . .  boating,  fishing,  hunting,  water  skiing  and  camp¬ 
ing.  Charming  homes,  modern  schools,  and  convenient 
shopping  centers  are  in  abundance. 


Additional  bene/its  -  include  excellent  salaries,  generous 
hospital,  health,  retirement  and  profit-sharing  benefits, 
and  graduate  level  courses  underwritten  by  Link. 

The  positions  -  Openings  exist  for  engineers  qualified  in 
the  following  fields:  analog  and  digital  computer  compo¬ 
nents  and  systems,  radar  simulation,  advanced  circuit 
development,  ASW/AEW  systems  simulation,  fire  control 
computer  design,  optical  systems  development. 

Hoist  anchor  now!  Write  to 

Mr.  A.  K.  Darrah,  Link  Aviation,  Inc.,  Binghamton,  N.Ym 


A  subsidiary  of 
General  Precision 
Equipment 
Corporation 


GENERAL 

PRECISION 

COMPANY 


LINK  AVIATION,  INC, 


Write  for 

information  regarding 
openings  at  our 
Research  and 
Development  laboratories 
in  Palo  Alto, 

California. 
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BORG 


FREQUENCY  STANDARDS 


STABLE  TO  ONE  PART 
IN  A  BILLION  .  .  . 


or  more  technically  stated,  one  part  in  10*  for  a  twenty- 
four  hour  period.  This  rote  error  is  equal  to  that  of  a 
clock  varying  one  minute  every  1920  years!  Designed  for 
airborne,  shipboard  and  stationary  applications  to  operate  from 
either  400  cycles,  60  cycles,  110  volts  or  28  volts  D.C.  with 
or  without  standby  battery.  Borg  Frequency  Standards  withstand 
extremes  of  temperature,  humidity,  vibration  and  shock.  Want 
the  complete  story?  It's  yours  for  the  asking  .  .  .  brochure 
BED-A94  for  mobile  applications,  BED-A95  for  stationary. 


test  circuit  prevents  the  header 
table  from  welding  it  to  a  header. 

In  preparing  the  bar-ribbon  as¬ 
sembly  on  the  16-station  table, 
Kovar  ribbon  is  fed  from  a  supply 
spool,  straightened  by  rollers,  cut 
and  loaded  into  insulated  carrying 
fingers. 

Two  small  spots  of  solder  are 
applied  to  the  Kovar  ribbon  by 
utilizmg  the  ribbon  as  a  resistance 
heater.  The  Kovar  ribbon,  pre- 
viou.sly  fiuxed  in  the  desired  spots, 
melts  off  small  portions  from  2 
ribbons  of  .solder  which  are  fed 
across  the  Kovar  ribbon. 

The  ribbon  is  then  cut,  formed 
and  refluxed  for  soldering  to  the 
ends  of  the  germanium  bar.  The 
npn  bars  are  manually  oriented 
and  loaded  into  the  magazine,  but 
are  fed,  transferred  and  soldered  to 
the  leads  automatically. 

Flux  residue  is  removed  by  a 
water  rinse.  An  electrolytic  etch 
removes  about  0.005  inch  from  each 
face  of  the  npn  bar  (0.025  x  0.025 
X  0.125  inches).  The  etchant  is  0.1 
percent  potassium  hydroxide  at  300 
milliamperes  constant  current  and 


Other  side  of  solder  application  station. 
Solder  spools  are  at  right  of  horicontal 
air  cylinder 


Wnte  for  brochures  BED-A94,  BED-A95 
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. . .  another  Borg  Frequency  Standards  application  — 
nuciear-powered  submarines  ... 


BORG  EQUIPMENT  DIVISION 

AMPHENOL-BORS  ELECTRONICS  CORPORATION 
JANESVILLE.  WISCONSIN 
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AIRPAX  ELECTRONICS 

INCORPORATED 

JACKTOWN  ROAD,  CAMBRIDGE,  MARYLAND 


lead  fluxing,  npn  bar  feed  and  rinse  sta¬ 
tions  (right  to  left).  Heated  slides  are 
below  bar  magazine 


amplifiers 


Header  loading  station.  Header  carrier  is 
at  top  left 


250  volts.  Etching  is  followed  by  a 
rinse  of  ultrapure  water  (less  than 
0.4  microhms  conductivity). 

The  test  circuit  which  controls 
the  operation  of  the  header  table 
measures  the  current  passed  by  the 
photosensitive  etched  bar,  under 
constant  illumination.  The  current 
is  proportional  to  alpha  or  gain. 

Headers  are  processed  on  the  8- 
.station  table.  An  electromagnetic 
chuck  in.serts  the  headers  into  the 
carrying  fixtures  after  picking  them 
off  a  vibrating  track.  Modular 
spaced  leads  keep  the  headers 
oriented  on  the  track.  After  the 
internal  header  leads  are  trimmed 
to  length,  a  piece  of  solder-clad 
ribbon  is  fed,  formed,  welded  to 
the  header  base  lead  and  cut  off. 

Unless  a  defective  bar-ribbon  is 
detected  by  the  test  circuit,  both 
subassemblies  are  joined  together 
at  the  common  weld  station.  The 
bar  assembly  is  released  by  its 
carrying  fingers  and  the  transistor 
as.sembly  retracts  with  the  header 
carriage.  Excess  ribbon  leads  are 
trimmed  off. 

Considerations  which  led  to  the 
development  of  the  machine  and 
redesign  of  the  transistor  are  re¬ 
ported  in  the  .July,  19.58,  Western 
Electric  Engineer. 


Synchronous  modulator  —  demodu¬ 
lator  functions  ore  performed  in  a 
single  Type  600  DPDT  chopper.  Full 
wove  demodulation  permits  high 
conversion  efficiency. 

Split  reed  construction  with  total 
contact  isolation  permits  use  in  sta¬ 
bilized  DC  Instrument  Amplifiers. 

Airpax  Type  600  operates  from  a 
6.3  VOLT,  400  CPS  source.  Contact 
action  is  BBM.  Permanently  adjusted 
contacts  insure  long  trouble-free  life. 


airpax 

ELECTRONICS 


CAMBRIDGE  DIVISION, 
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On  The  Market 


Transformer 

encapsulated 

Universal  Toroid  Coil  Winding, 
Inc.,  171  Coit  St.,  IrvinKton  11, 
N.  J.,  has  developed  a  new  low  cost 
subminiature  variable  differential 
transformer  for  use  as  a  dis¬ 
placement  transducer.  Among  the 
features  of  the  DT-401  are  inter¬ 


changeable  cores,  magnetic  shield¬ 
ing  and  Teflon  insulated  leads  for 
added  strength.  Overall  length  is 
0.468  in. ;  finished  o-d,  0.313  in.  The 
unit  shown  guarantees  a  null  of  less 
than  100  fiv  with  an  input  of  3  v 
at  400  cycles.  Sensitivity  is  2.7 
mv/mil  deflection  with  this  input 
and  linear  range  is  :t0.005  in. 
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performance  and  range  combined 
with  easy  portability.  It  has  full 
scale  readings  of  1  mv  to  300  v  in 
12  ranges  with  an  essentially  flat 
frequency  response  of  20  cps  to  1.5 
me.  High  input  impedance  of  10 
megohms  shunted  by  15  /d/xf  is  pro¬ 
vided  in  the  1-300  v  range,  and  in- 


Teflon  Insulators 
feed-through  type 

Fluorocarbon  Products  Inc.,  Cam¬ 
den  1,  N.  J.,  has  introduced  a  versa¬ 
tile  family  of  Teflon  feed-through 
insulators  especially  designed  for 
permanent  and  demountable  appli¬ 
cations.  The  permanent  type, 
known  as  the  Chemelec  series  CF- 


400  insulator,  incorporates  a  her¬ 
metic  .solder  seal.  The  semiper¬ 
manent,  or  demountable  seal, 
designated  Chemelec  .series  CF- 
414,  utilizes  silicone  rubber  “0” 
rings  to  establish  .seal  between  the 
insulator  body  and  the  bed  plate 
and  between  the  feed-through  ter¬ 
minal  and  the  insulator  body. 
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parable  stability.  The  NB-1  style 
oil  -  immersed,  hermetically  -  sealed 
units  have  application  in  produc¬ 
tion  gear,  laboratory  and  field  in¬ 
struments,  analog  computer  net¬ 
works?,  and  operational  amplifier 
summing  networks,  as  well  as  in 
laboratories  as  reference  and  cali¬ 
bration  .standards. 
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A-C  Voltmeter 
transistorized 


Motorola  Communications  & 
Electronics,  Inc„  4501  W.  Au- 
gu.sta  Blvd.,  Chicago  51,  Ill.  A  new 
all-transistorized  battery-operated 
a-c  voltmeter  provides  laboratory 


Standard  Resistors 
and  ratio  sets 


Julie  Research  Laboratories,  Inc., 
556  W.  168th  St.,  New  York  32, 
N.  Y.,  has  available  a  complete  line 
of  laboratory-standard  resistors 
and  ratio  sets  to  0.0015  percent  ab¬ 
solute  accuracy  and  0.0005  percent 
relative  (ratio)  accuracy,  with  com¬ 


Tachometer 
highly  sensitive 

AiRPAx  Electronics,  Inc.,  Sem¬ 
inole  Division,  Ft.  Lauderdale,  Fla. 
The  new  Tach-Pak  makes  possible 
the  accurate  measurement  (0.25 
percent)  of  the  speed  of  any  rotat¬ 
ing,  reciprocating  or  o.scillating 
shaft  or  mechanism.  The  units  re¬ 


quire  input  signals  no  greater  than 
5  mv.  Employing  a  magnetic 
pickup,  no  mechanical  or  electrical 
connection  to  the  moving  compo¬ 
nent  is  necessary.  The  0  to  5  v 
output  of  standard  Tach-Paks  drives 
loads  as  high  as  3,000  ohms.  Out¬ 
put  voltage  is  proportional  to  speed 
or  rpm  of  the  device  measured. 
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WHY  USE  TWO? 


WHEN  ONE 


JFD 


LC  TUNER  WILL  DO! 


The  versatile  new  JFD  LC  Tuner  combines  the  character¬ 
istics  of  a  precision  variable  capacitor  and  a  metallized 
inductor.  Its  unique  miniaturized  construction  helps  effect 
compact  electronic  packaging  to  meet  space  challenging 
demands . . .  affords  higher  reliability,  faster  assembly,  and 
greater  economy  in  prototype  design  or  production. 


A  wide  selection  of  12  LC  Tuners  (in  panel  and  printed 
circuit  mounting  types),  each  offering  a  large  range  of 
resonating  frequencies,  meet  most  circuitry  requirements. 
If  our  standard  line  does  not  meet  your  needs,  our  engi¬ 
neering  staff  will  be  glad  to  design  LC  Tuners  that  suit 
your  individual  circuit  specifications. 


Typical  LC  Tuiwrt  Now  AvallaMa 
Mnwtlm  iMfUi 


a>ee«  Senei 

LC303 

4SO-700  MC 

MS 

5/14" 

IC304 

30D-S00  MC 

.MB 

5/14" 

LC30A 

30D-450  MC 

1.104 

5/14" 

LC309 

135-K)0  MC 

1.691 

5/14" 

I 


Write  for  Bulletin  216  for  further  facts.  Include  your  current  design  or 
performance  problenos  for  specific  recommendations. 

! 

PHONE  DEWEY  1-1000 

Pientsrt  ki  •l•<lronics  lines  1929 

ELECTRONICS  CORPORATION 

1442  62nd  Stf.st,  Brooklyn,  Nsw  York  - _ .  „  .  _ _ _ _ , 


JFD  Canada  ltd. 

61  McCormack  St. 
Toronto,  Ontario,  Canada 


JFD  Inlarnolional 
15  Moor*  Street 
New  York,  New  York 


'  ' 

r 
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nwat  rw  mmu,. 


0.05  cps  to  30  KC,  down  ta 
0.01  cps  with  corrections 


put  impedance  of  1  megohm 
shunted  by  25  is  provided  in  the 
1-300  mv  range.  Accuracy  is  within 
±5  percent  up  to  1  me  and  the 
unit  is  useable  as  an  indicator  up 
to  5  me. 
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3%  throughout  all  ranges  and 
for  any  point  on  meter  scale. 


10  megohms  with  average 
capacitance  of  30  ^/xf. 


•  Minimum  pointer  “Flutter’' 
down  to  0.05  cps. 

•  Reset  switch  for  rapid 
measurements. 

•  Only  one  period  of  wave  re< 
quired  for  stable  reading. 

•  Single  logarithmic  voltage 
scale  and  linear  decibel  scale. 

Writ*  for  catalog 

for  complot*  Information 


X-Band  Delay  Line 
spiral  waveguide 

Turbo  Machine  Co.,  Lansdale,  Pa. 
Cylindrical  assemblies  of  spiral 
waveguide  delay  lines,  in  single 
coils  up  to  78  ft  in  length,  and 
multiple  interconnected  .systems  of 
any  length  are  now  being  built. 
Typical  input  vswr  measurements 
of  the  compact,  light  weight  and 
rugged  units  are  less  than  1.20  at 
any  X-band  frequency.  Insertion 
lo.ss  is  less  than  0.1  db  per  ft  of 
length.  The  X-band  delay  line  is 
constructed  from  1.000  in.  by  0.300 
in.  o-d  aluminum  waveguide  with 
brazed  flanges. 
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Model  316 
Pric*:  $290. 


Decade  Scalers 
versatile  units 

Hamner  Electronics  Co.,  Inc., 
Princeton,  N.  J.  The  N-220  is  a 
low-cost,  fast-counting  device  using 
three  in-line  decades  and  a  4-digit 
electromechanical  register.  Time 
resolution  is  1  /x.sec.  Preset  count  is 


Manufacturers  of  precision  Electronic  Voltmeters, 
Voltage  Calibrators,  Capacitance  Meters, DC-AC 
Inverters,  Decade  Amplifiers,  and  Accessories. 


BALLANTINE  LABORATORIES,  INC 


BOONTON'. 
NEW  JERSEY 
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Versatile  “recti/riter”  recorders,  both  Single  and  Dual 
channel,  have  established  new  standards  for  reading 
ease,  full-scale  accuracy,  and  up-front  operator  conven¬ 
iences.  Now,  the  applicability  of  the  "recti/riter,”  or  other 
graphic  recorders  of  one-milliampere  sensitivity,  is  ex¬ 
tended  to  the  widest  practical  limits  by  the  use  of  Series 

300  accessories,  which  presently  include  models: 

301  DC  AMPUFIER  353  LINE  VOLTAGE  MONITOR 

350  MULTI-VOLTAGE  MONITOR  354  LINE  CURRENT  MONITOR 

351  AC  MULTI-CURRENT  MONITOR  333  LINE  SERVICE  MONITOR 

352  LINE  FREQUENCY  MONITOR  (a  tingic-packag*  combination 

of  352,  353,  ond  354) 

Only  the  “recti/riter”  systems,  recorders  and  match¬ 
ing  accessories,  offer  these  wide  ranges  for  recording 
electrical  parameters: 

10  millivolts  to  1000  volts  ,  .  . 

500  microamperes  to  1000  amperes  .  .  . 

Monitor  standard  frequencies— 40,  60,  400  cps. 


FULL  SCALE  RANGES — Accessory  scales  give  quantities 
per  division  equal  to  decimal  multiples  or  sub-multiples  of 
1,  2,  and  S  in  keeping  with  standard  SO-division  chart 
of  recorders. 

ACCURACY — Combined  recorder-accessory  response  departs 
from  true  value  at  any  point  not  more  than  2  per  cent  of 
the  full  scale  value. 

POWER  REQUIREMENTS — No  auxiliary  power  required 
for  transducer  accessories  ...  a  45-volt  battery  or  optional 
AC  supply  is  used  with  the  DC  Amplifier. 

SIZE — Aluminum  cases  2Vi''  H.,  7Vi”  W.,  10"  D.  (Monitors 
may  be  mounted  inside  as  integral  part  of  recorders.)  Mount¬ 
ings  are  available  for  relay  racks,  flush  mounting,  portable, 
or  desk  use. 

To  select  the  “recti/riter”  recorder-accessory  system  that 
meets  your  exact  measurement  requirements,  let  TI  give 
you  complete  technical  assistance  .  .  .  write  or  call  today! 


OTHER  TI/IID  PRODUCTS 


•  Complete  Geophytical  Initrumento- 
lion 

e  Meoturement  and  Control  Syttemi 

•  Automatic  Teit  Equipment 


INCORPORATED 
GEOSCIENCES  AND  INSTRUMENTATION  DIVISION 


3609  BUFFALO  •PCCOWAY  •  HOUSTON*  TEXAS 


/I 


.  -1 


Crane  Packing  Co.,  0402  Oakton  Street, 
Morton  Grove,  Illinois,  {Chicago  Suburb) 

In  Canada:  Crane  Packing  Co.,  Ltd.,  Hamilton,  Ont. 
*DuPont  Trademark 


■tCHMIOl  P«C«IIHS 


When  You  Do  It  Yourself 


10,  100,  1,000.  Accessories  include 
1-f  timer,  plug-in  r-f  power  supply 
and  amplifier.  Discriminator  range 
is  from  —50  to  +100  v  with  an 
alternate  choice  of  low-level  dis¬ 
crimination  of  from  —10  to  —0.25  v 
for  G-M  use,  and  increased  sensi¬ 
tivity  of  1  mv  is  available  with  the 
addition  of  a  plug-in  amplifier, 
CIRCLE  NC.  306  READER  SERVICE  CARD 


Start  with 


The  Best  in  Teflon 


Hiking 


It's  a  matter  of  good  precaution -Getting  the  full  advantages 
of  this  material  depends  largely  on  the  processing  ability  of 
your  supplier.  He  must  meet  all  of  these  qualifications: 


Under  the  name,  Chemlon,  “John  Crane”  gives  you  full  satisfaction 
on  each  of  these  points,  plus  engineering  assistance  on  any  problem 
you  might  have. 


Contact  "John  Crone"  about  your  tpecific  needs. 
Also  ask  for  Bulletins  T>110  and  T>122. 


Electric  Counters 
pulse  grouping 

PIC  Automation  Controls  Div. 
of  General  Controls  Co.,  8070  Mc¬ 
Cormick  Blvd.,  Skokie,  Ill.  Count¬ 
ing  pairs,  quads,  and  other  group 
quantities  without  pulse  divider 
circuits,  is  achieved  by  new  pulse 
grouping  electric  counters.  In  op¬ 
eration,  a  pulse  grouping  counter 
designed  to  count  pairs  (one  count 
for  two  pulses)  for  example,  ac¬ 
cumulates  one  pul.se  and  then  regi.s- 
ters  one  unit  count  on  the  second 
pul.se.  Five  number  wheels  are 
provided  to  register  unit  counts.  A 
sixth  number  wheel  can  be  ar¬ 
ranged  to  register  accumulated 
partial  counts. 
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Precision  Resistors 
variety  of  leads 

Ultronix,  Inc.,  Ill  E.  20th  Ave., 
San  Mateo,  Calif.  Special  pre¬ 
cision  wirewound  resistors  with 
any  specified  temperature  coeffi¬ 
cient  between  —25  and  +6,000 
parts  per  million  per  deg  C  in 
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I  Fabricating  experience,  facilities  and  rigid  quality  control  to 
supply  a  uniform,  non-porou.s  Teflon,  free  from  any  flaws,  thus 
eliminating  costly  rejects  or  malfunction  of  your  end  product. 


2  Dimensional  accuracy— no  matter  what  form  you  order,  it 
should  be  carefully  sized  to  industry  specifications.  Any 
waste  of  Teflon  adds  substantially  to  its  cost,  and  correc¬ 
tive  finishing  in  your  own  shop  unnecessarily  adds  produc¬ 
tion  time  and  expense. 
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85'  diameter  tracking  antenna,  shovim  under  construction.  Reflector  face  surface  is  fabricated  from 
aluminum.  Pedestal,  Polar  Cage,  Declination  Cage  and  back  up  structure  are  of  galvanized  steel. 


N'ew  BLAW-KN^OX  85'  diameter  tracking 
antenna  for  U.  S.  Lunar  Probe  Project 


This  newest  Blaw-Knox  85'  Tracking  Antenna  is  part  of 
the  Space  Probe  Project  of  the  Jet  Propulsion  Laboratory 
at  Pasadena,  Calif.  It  will  be  used  to  maintain  communi¬ 
cations  with  space  vehicles  at  ranges  up  to  250,000  miles. 

Its  design  is  fully  determinate.  All  structural  members 
of  the  assembly  are  analyzed  for  stress  and  deflection 
before  fabrication.  Coupled  with  shop  fabrication  and  field 
erection  to  rigidly  accurate  tolerances,  it  is  capable  of  the 
highest  gain,  with  a  minimum  of  distortions  or  aberrations. 

The  entire  drive  system  embodies  such  critical  design 
requirements  as  infinitely  vauriable  movement  with  negligi¬ 
ble  creep  or  overrun  for  tracking.  The  slewing  drives  are 
capable  of  the  extremely  rapid  acceleration  and  decelera¬ 
tion  necessary  to  focus  on  targets. 
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Pioneering  like  this  is  the  latest  step  in  a  long  series  of 
Blaw-Knox  developments.  Such  milestones  as  the  Guyed 
Vertical  Radiator  design  in  AM  radio,  the  first  radar 
antenna  used  to  bounce  signals  off  the  moon,  and  the 
Tropospheric  Scatter  Antenna  for  over-the-horizon  tele¬ 
vision  have  marked  Blaw-Knox  as  a  world  leader  in  ad¬ 
vanced  design,  fabrication  and  erection  techniques. 

Blaw-Knox  welcomes  the  opportunity  to  translate  your 
most  advanced  concepts  into  highly  reliable  operating 
equipment.  Contact  the  Antenna  Group. 

Antonna.8 — Rotating,  Radio  Telescopes,  Radar,  Tropo¬ 
spheric  Scatter,  and  Ionospheric  Scatter. 

BLAW-KNOX  COMPANY 

Blaw-Knox  Equipment  Division 
Pittsburgh  30,  Pennsylvania 
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values  of  10  ohms  to  3  megohms 
are  now  available.  They  have  ap¬ 
plication  in  telemetering,  Zener 
diode  and  other  circuits  requiring 
positive  temperature  compensa¬ 
tion.  In  bridge  circuits  high  tem¬ 
perature  coefficient  resistors  can 
be  used  to  accurately  measure 
temperature.  Units  are  character¬ 
ized  by  close  tolerance  and  com¬ 
pression  molding  in  an  alkyd  resin. 
They  meet  or  exceed  all  applicable 
military  specifications. 
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Managing  Ectitor,  elKtronks 
Holds  Partial  Staff  Meeting 


Resum^: 

Carroll,  John  M.,  (seated  in  photo)  Lehigh 
University,  BS,  Hofstra  College,  MA  in 
Physics,  member  several  I.R.E.  commit¬ 
tees.  Naval  electronics.  World  War  II. 
Electronics  engineering  officer  during  Ko¬ 
rean  war.  Background  in  engineering  de¬ 
rives  from  experience  with  the  National 
Bureau  of  Standards,  Naval  Research 
Laboratories,  Liberty  Aircraft,  American 
Instrument  Co.  Author  of  technical  books 
for  McGraw-Hill  Book  Company. 

Present  Occupation: 

Jack  Carroll  is  responsible  for  “getting- 
out-the-book”  each  week  within  the  frame¬ 
work  of  editorial  policy  formed  by  W.  W. 
MacDonald,  Editor  of  electronics.  Jack  is 
occupied  with  editorial  makeup,  with  the 
accuracy  of  editorial  content,  with  sched¬ 
uling  the  workload  of  a  26-editor  staff  to 
provide  maximum  coverage  of  technical 
developments  and  business  information. 
References: 

Jack  is  a  dedicated  man— dedicated  to  the 
interests  of  the  readers  of  electronics 
magazine.  His  prime  goal  is  to  help  edit 
a  publication  which  will  be  required  read¬ 
ing  for  the  important  people  in  the  elec¬ 
tronics  industry  —  a  publication  that  will 
fill  the  needs  of  design-research,  produc¬ 
tion,  management.  If  you  are  not  receiv¬ 
ing  the  publication  that  is  edited  to  keep 
you  best  informed,  if  you  are  not  a  sub¬ 
scriber,  or  if  your  subscription  is  expir¬ 
ing,  fill  in  the  box  on  the  Reader  Service 
Card.  Easy  to  use.  Postage  is  free. 

A  electronics  (!|i]N 

A  McGraw-Hill  Publication 
330  West  42nd  Street,  New  York  36,  New  York 


Shaded-Pole  Motor 
reversible 


Barber-Colman  Co.,  Rockford,  Ill., 
announces  a  reversible  shaded-pole 
motor  that  fulfills  the  requirements 
of  an  a-c  tachometer  or  rate  genera¬ 
tor.  With  rated  a-c  voltage  applied 
to  the  main  winding,  a  voltage  is 
generated  in  the  shaded  windings 
which  is  proportional  to  the  speed 
at  which  the  rotor  is  driven.  Volt¬ 
age  is  nearly  linear  from  1,000  to 
3,000  rpm.  Generated  voltage  from 
a  typical  AYAE  rate  generator 
with  low  impedance  shading  coils 
(150  ohms)  is  2  V  per  1,000  rpm 
and  can  be  increased  to  10  v  per 
1,000  using  shading  coils  of  higher 
impedance. 
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Rotary  Switch 
multiposition 

Industrial  Devices  Inc.,  982  River 
Road,  Edgewater,  N.  J.,  has  de¬ 
veloped  a  12-position  instrument- 
quality  rotary  switch  with  contact 
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INHERENT  STABILITY 

Assured  in  a  DALOHM  750  or  1000  Trimmer  Potentiometer 


The  ability  to  perform  reliably  under  extreme 
conditions  of  heat  and  humidity  is  only  one 
mark  of  the  inherent  stability  that  is  standard  in 
Dalohm  trimmer  potentiometers. 

Stored  on  the  shelf  for  months ...  or  placed 
under  continuous  load . . .  operating  in  severe 
environmental,  shock,  vibration  and  humidity 


WIRE  WOUND  •  SEALED  •  HI6H  POWER  •  DALOHM 
TYPE  750  and  1000  TRIMMER  POTENTIOMHERS 

Miniature  and  standard  sizes  with 
completely  sealed  cases.  Three 
terminal  configurations  provide 
the  solutions  for  demanding  de¬ 
sign  problems. 


conditions  . . .  Dedohm  precision  trimmer  poten¬ 
tiometers  retain  their  stability  because  it  has 
been  “firmly  infixed”  by  Dalohm  design  and 
methods  of  manufacture. 

For  all  applications  demanding  trimmer  poten¬ 
tiometers  that  meet  or  surpass  MIL  specifica¬ 
tions,  you  can  depend  on  Dalohm. 

- - - ^  SPECIAL  PROBLEMS? 


780 

RoItU  Qt  ...Iwolit 
(ttiilanct 

cong*  . 10  (hint  I*  30K  (hini 

Stondard 

leltronct  S% 


1000 

2.S  wait! 

10  ohmi  la  SOI  ahoit 

±  5% 


.100"  X  .300"  X  1.000"  .100"  X  .300"  x  1.25" 


Sita 
Scraw 

adjutlmanl  ..17  ±  2  rrralutiani 
Waight  . 2  grams 


25  —  2  rtvaluliam 
2.5  grams 


Completely  sealed 

Meets  humidity  requirements  of 
MIL-STD-202A,  Method  106A  or 
MIL-E-5272A,  Procedure  1 

End  resistance  is  3*/a,  maximum 

Nominal  resolution  is  from  0.1  % 
to  1.2% 

Temperature  coefficient  is 
50  PPM/°  C. 

Meets  load  life  requirements  of 
MIL-R-19A 

Surpasses  applicable  paragraphs 
of  MIL-R-12934A 


Yf>u  can  depend  on  DAIjOHM.  too,  for 
help  in  nolving  any  r^sacial  problem  in  the 
realm  of  development,  encineerine,  denifn 
and  production.  Chances  are  you  can 
find  the  answer  in  our  standard  line  of 
precision  resistors  (wire  wound,  metal 
film  and  deposited  carbon!;  trimmer 
potentiometers;  resistor  networks;  collet- 
fittinc  knobs;  and  hysteresis  motors.  If 
not,  just  outline  your  specific  situation. 


from  DALOHM 
Better  things  in 
smaller  packages 

DALE  PRODUCTS,  INC. 

1300  28tti  Avt.,  Columbus,  Nobr. 


Write  for  Bulletins  R-41A  and  R-44,  with  handy  cross-reference  file  cards. 
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THE 

MILITARY 

REQUIREMENTS 

FOR 

MOON  BASE 

This  is  the  title  of  one  of  four 
mnjor  space  proposals  developed 
htj  Martin  for  the  inilitanj  and 
astroscientipe  branches  of  oar 
Government.  The  importance  of 
this  proposal  is  tn'o-fold: 
the  i)ierital)ilit!i  of  an  actual  moon 
base  program  bij  this  country 
ivithin  the  ne.rt  5  years^and;  the 
fact  that  ire  could  and  can 
undertake  such  a  project  notv  — 
not  in  theory  bat  in  ^'hard" 
enyinecriny  design.  For  Martin's 
eight  divisions  add  up  to 
one  of  the  top  eapabilities  in  the  free 
tvorld  for  man's  jirst  ventures  in 
space-planetary  exploration. 


BAUTIMOf^E'OEN\XeR*^OFiUANDO 
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resistance  less  than  one  milliohm. 
It  is  available  in  six  models,  one  to 
six  poles,  offering  a  voltage  break¬ 
down  rating  of  better  than  1,000  v 
rms.  It  features  a  nylon  detent  and 
hardened  beryllium  copper  detent 
spring  to  promote  unusually  smooth 
detent  action  for  the  full  life  of  the 
switch.  Switch  has  been  designed 
for  use  exceeding  250,000  cycles  of 
rotation,  either  continuous  or 
limited  as  desired. 
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Actuation  System 
for  missiles 

Bendix  Products  Division,  Bendix 
Aviation  Corp.,  South  Bend  20,  Ind. 
Missile  aerodynamic  surface  actua¬ 
tion  system  includes  two  3-position 
actuators,  .solid  propellant  and  ig¬ 
niter.  It  eliminates  gear  train  or 
levers  since  all  differential  action  is 
obtainecl  within  actuators.  Actua¬ 
tors  can  be  designed  foi  various 
loads  and  travel.  System  weighs  5 
lb  and  exerts  50  in./lb  surface 
force. 

CIRCLE  NO.  311  READER  SERVICE  CARD 


Tiny  Relay 
current  sensitive 


Filtors,  Inc.,  30  Sagamore  Hill 
Drive,  Port  Washington,  N.  Y.  S 
type  current  sensitive  Powrmite 
relay  meets  shtKk  tests  of  100  g’s 
for  11  millisec  and  vibration  tests 

145 


...EG&G’s  1802 

I 

HYDROGEN  ' 
THYRATRON 


of  10-55  cps  at  0.06  double  ampli¬ 
tude,  55-2,000  cps  at  30  g’s.  Contact 
arrangement  is  2  C  (dpdt);  am¬ 
bient  temperature  range,  —65  C  to 
125  C;  dielectric  test  (at  sea  level), 
1,000  V  (750  V  between  open  con¬ 
tacts)  ;  contact  rating,  2  amperes 
resistive.  Coil  resistances  from  185 
to  10,000  ohms  are  available. 

CIRCLE  NO.  312  READER  SERVICE  CARO 


Compact 

Efficient 

Rugged 

Versatile 


Gear  Motor 
three-speed 

Western  Gear  Corp.,  132  W.  Colo¬ 
rado  St.,  Pasadena,  Calif.,  an¬ 
nounces  a  24  V  d-c  centrifugally 
governed  controlled  three-speed 
gear  motor.  The  motor  is  rated  at 
0.1  hp  at  1,920,  1,440  and  960  rpm 
with  ±1  percent  variation.  It  is  a 
totally  enclosed  explosion  proof 
motor  designed  for  500  hr  life  and 
built  to  meet  the  latest  military 
specifications  for  camera  and  tape 
applications.  It  measures  61  in.  in 
length  by  2tk  in.  in  diameter. 

CIRCLE  NO.  313  READER  SERVICE  CARD 


EG&G's  ceramic-metal  hydrogen  thyratron  tube  —  1  /7th  the  volume  of  the 
5948  1754  —  enables  extremely  compact  modulator  design.  The  1802  weighs  but  2.07 
pounds,  with  height  of  5%  inches  and  diameter  3%  inches. 

The  EG&G  1802  —  designed  to  operate  at  high  power  levels,  high  repetition  rates 
and  high  temperatures  —  can  be  mounted  in  any  position. 

It  also  features  low  cathode  input  power,  low  trigger  drive  requirements,  fast 
warmup  and  low  jitter.  Rapid  recovery  allows  operation  at  repetition  rates  above  50,000 
pulses  per  second. 


MIL-ACCEPTANCE  TESTING: 

Peak  Anode  Voltage  (epy)  25KV 

Peak  Anode  Current  (ib)  1000  amps 

Average  Anode  Current  (Ib)  1.5  amps 

RMS  Current  (Irms)  40  amps 

Pb  Factor  (epy  x  ib  x  prr)  20  x  10® 


The  1802  has  withstood  500g  shock 
and  2000  cps  vibration  at  lOg. 
Ceramic-metal  construction  permits 
envelope  temperatures  to  400°C, 
ambient  temperatures  to  125‘’C. 


Single-Turn  Pot 
subminiature 

Daystrom  Pacific,  9320  Lincoln 
Blvd.,  Los  Angeles  45,  Calif. 
Model  304  subminiature  single¬ 
turn  pot  offers  linearity  to  0.3  per¬ 
cent  and  a  500,000-cycle  life  in  a 
package  that  is  only  i  in.  in  diam¬ 
eter  and  II  in.  in  case  length.  This 
is  said  to  be  25  percent  to  40  per¬ 
cent  smaller  than  previously  avail¬ 
able  pots  of  comparable  perform¬ 
ance.  Use  of  cylindrical  mandrel, 


Individual  ratings  can  be  exceeded  by  derating  other  conditions.  Thus  the  EG&G 
1802  has  been  operated  at  30KV  anode  voltage,  or  at  2000  amperes  anode  current,  or 
at  a  Pb  factor  of  50  x  10®. 


PRODUCTION  QUANTITI  S  AVAILABLE 


For  additional  technical  data  or  other  information,  please  write  to: 


40))  EDGERTON,  GERMESHAUSEN  &  GRIER,  INC. 


160  BROOKLINE  AVENUE,  BOSTON  15,  MASS.  •  1622  SOUTH  “A"  STREET,  LAS  VEGAS,  NEV. 
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The  way  to  know  —  An  ominous  shadow 

over  ocean  or  wasteland ...  an  unidentified 
“blip”  on  a  radar  scope !  A  challenge  from  an 
airborne  AN/APX-7  interrogating  unit  spurts 
into  the  ether.  In  microseconds  a  reply 
identifies  the  potential  marauder  as  friendly. 
The  absence  of  such  a  reply  alerts  the  pro¬ 
tective  and  retaliatory  might  of  the  nation. 


C  '59  PB 
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ENGINEERING  BEYOND  THE  EXPECTED 
Packard  Bell’s  reputation  as  a  leading  designer 
and  foremost  producer  of  IFF  (identification, 
friend  or  foe)  equipment  is  indicated  by  the  fact 
that  both  the  AN/APX-7  and  the  AN/APX-6, 
which  returns  the  reply,  are  products  of  our 
Technical  Products  Division.  Advanced  devel¬ 
opment,  company-sponsored,  has  recently  pro¬ 
duced  miniaturized  IFF  modules  which  operate 
up  to  200°C. 


PtCKARDJEll  ELECTRONICS 


LTiSKnRoia 

1S333  W.  Otympte 
to*  Ans*t«»  94,  Calif.  •  BR;  2-Sl 
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Log  Electrometer 
for  reactor  control 


instead  of  the  conventional  card, 
permits  a  significant  shortening  of 
the  case  and  more  precise  winding 
techniques.  Environmental  char¬ 
acteristics:  2.0  w  at  50  C,  operates 
to  125  C,  withstands  20  g  vibration 
and  30  g  shock. 

CIRCLE  NO.  314  READER  SERVICE  CARD 


IMPEDANCE;  1.000  MEOOHMS 


The  Victoreen  Instrument  Co., 
5806  Hough  Ave.,  Cleveland  3,  Ohio, 
announces  model  LE-1  log  electrom¬ 
eter  for  precision  mea.surement  of 
small  currents  over  a  wide  dynamic 
range.  It  is  particularly  well  suited 
for  use  as  a  reactor  control  instru¬ 
ment.  In  addition  to  being  stable 
and  reliable,  the  unit  provides  an 
inexpensive  method  of  measuring 
8  decades  of  current  in  the  range  of 
10 '■  to  lO'”  amperes.  Trip  circuits 
can  be  incorjjorated  on  special 
order. 
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Nothing  gets  past  the  Bradley  line 


1000  megohms  is  a  powerful  lot  of  resistance  for  a  6  amp  rectifier.  That’s 
the  reverse  impedance  of  the  Bradley  REDTOP*'  silicon  diode,  and  it’s 
1000  times  better  than  its  nearest  rival.  But  1000  megohms  is  more  than 
a  rating— ^it’s  a  symptom.  You  know  how  tricky  it  is  to  produce  good 
semiconductor  units.  The  fact  that  Bradley  turns  out  stock  rectifiers  in 
volume  with  such  ratings  is  a  symptom  of  fastidious  manufacturing  prac¬ 
tices.  Leakage  factors  like  3  Mamps  and  switching  times  like  2  Msecs  are 
results  of  meticulous  material  processing  and  precision  assembly  in  sealed 
chambers.  The  extra  safety  margin  in  our  superior  ratings  is  comfortable 
to  have  at  critical  points  in  today’s  tight-tolerance  circuits,  especially 
since  Bradley  diodes  cost  no  more  (often  less)  than  the  others. 


Send  us  >’OMr 
power  specs.  Wf 
will  send  you  data 
on  applicable 
diodes. 


BRADLEY  SEMICONDUCTOR  CORPORATION 

Formerly  Bred  ley  teborelories  Inc. 


275  WELTON  STREET,  NEW  HAVEN  11.  CONNECTICUT 


Oscilloscope 

wide-band 


Electronic  Tube  Core.,  1200  E. 
Mermaid  Lane,  Philadelphia  18,  Pa. 
An  accurate  .sweep  delay  with  18 
calibrated  range.s  from  2  Msec  to  1 
.sec  per  cm  is  available  as  an  op¬ 
tional  plug-in  accessory  in  a  single¬ 
channel  oscilloscope.  Model  K-120 
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High  Alumina 
Ceramic  to  Metal 
Precision 
k  Assemblies  j 


Improved  performance  plus 

production  economies  ^  ^  - 

Your  job .  • .  and  G611^3l9D*s 


Take  full  advantage  of  the  superior  elec¬ 
trical  and  physical  properties  of  High 
Alumina  and  Steatite  ceramics.  Let 
CENTRALAB  provide  you  with  complete 
assemblies. 

The  specialized  techniques  of  close  toler¬ 
ance  ceramic-to-metal  fabrication  are 
daily  routine  at  centralab.  You  can 
eliminate  production  assembly  problems 
and  at  the  same  time  achieve  superior 
products  by  relying  on  years  of  expert 
knowledge  and  unequalled  facilities  for 
engineering  ceramics. 

CENTRALAB  can  handle  intricate,  precision 
assemblies  involving  machining  of  cer¬ 
amics  or  metals  to  .00025,  metalizing  of 
ceramics,  cementing,  riveting,  soldering, 
plating,  and  stamping.  Such  assemblies 
are  regularly  produced  in  their  entirety — 
from  raw  stock— in  the  centralab  plant. 


Write  for  your  free  copy  of  centralab’s 
Ceramic  Design  Handbook  giving  your 
detailed  design  data  and  complete  elec¬ 
trical  and  physical  specifications  on  High 
Alumina  and  Steatite  ceramics. 


rUMP  PLUNGER 

Length  11^',  diameter  ground  to 
.0002*  Total  Indicator  Reading. 

Surface  finish  of  10  micro-inches. 

Stainless  steel  epoxy  bonded  to 
high  alumina.  Similar  units  up  to  18* 
long  and  4*  diameter  can  be  made. 

VARIABLE  CONDENSER  SHAFT 

Precision  95%  High  Alumina  shaft 
and  silver  plated  brass  hardware 
assembled  and  machined  to  a 
Total  Indicator  Reading  require- 
ment  of  less  than  .002*. 

4 

TUNER  COUPLING  ARM 

To  hold  center  dimensions  between 
riveted  brass  pivot  and  cemented 
phosphor  bronze  bushing,  bushing 
is  machined  to  a  tolerance  of 
^.0005*  or  less.  O-ring  groove  on 
pivot  machined  to  .012*  wide, 

— .000'  4-  .002*.  Machined  ceramic 


NON-FLOATING  VALVE  SEAT 
Comprised  of  ceramic  cone  with 
surface  finish  of  3-5  helium  light 
bands  brazed  to  machined  and 
copper  plated  bushing.  After  assem¬ 
bly,  Total  Indicator  Reading  of 
ceramic  cone  is  less  than  .005*. 


CONTACT  ROTOR  ASSEMBLY 
With  riveted  and  soldered  contact 
arm.  Nickel  plated  brass  bushing 
soldered  to  metalized  ceramic.  Tol¬ 
erance  — .000*  .001*.  on  I.D.  of 

bushing  after  slotting. 


Centealab/ 

X.59  6  7  ^ 


A  Division  of  Giobe-Union  Inc. 

9141  E.  KEEFE  AVE.  •  MILWAUKEE  1,  WIS. 
In  Canada:  804  Mt.  Pleasant  Rd.,  Toronto  12,  Ont. 


VARIABLE  RESISTORS  •  ELECTRONIC  SWITCHES  •  PACKAGED  ELECTRONIC  CIRCUITS  •  CERAMIC  CAPACITORS  •  ENGINEERED  CERAMICS 
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The 

World's  Most 
Diversified 
Independent 
Laboratory. 


oscilloscope  includes  features  such 
as  a  wide-band  vertical  amplifier 
with  0.017  /isec  rise  time,  sweep 
lock-out,  beam  position  indicators, 
single  knob  calibrator  and  sweep 
controls,  and  others  that  simplify 
operation  and  waveform  analysis. 
Unit  is  a  general  purpose  laboratory 
instrument  for  fast  circuit  work  in 
pul.se  applications  such  as  radar, 
guidance  system.s,  and  nuclear 
work. 

CIRCLE  NO.  316  READER  SERVICE  CARD 


It  costs  less  to  RENT  AN 


You  can  save  costly  investment  in  laboratory  equipment  and  staff . . . 
and  still  get  top-quality  R/D  services ...  by  using  the  complete  product 
testing  and  evaluation  facilities  of  United  States  Testing  Company. 
Since  1880  thousands  of  clients  in  all  industries  have  used  our  services 
to  get : 

Im^rovarf  Product-D«slfn  facilltiat  and  Sarvicat 

Tl^outh  Taslini  Electronic  Laboratory  — evaluates 

Our  test  eng'ineers  will  set  up  an  electronic  components  and  systems 

evaluation  program  that  locks  in  in  communications  and  industrial 

with  each  step  of  your  product  devel-  fields;  includes  automated  facilities 

opment  from  design  to  prototype  to  low-cost  collection  of  reliability 

finished  product.  data. 

An  Independent  Laboratory  Environmental  Laboratory— simu- 

We  present  a  completely  objective,  lates  high-low  temperatures,  humid- 

unbiased  approach  to  your  design  ity,  altitude,  immersion,  salt  spray, 

evaluation  problems.  All  reports  to  sand  and  dust,  rain,  fungus,  vibra- 

clients  are  impartial,  factual  and  tion,  shock,  acceleration,  etc. 

confidential.  Materials  Testing  Laboratory  — 

iconomlcal  Hondllnf  of  Peak  Loads  conducts  tension,  compression  and 

We  are  equipped  to  take  over  your  transverse  tests  on  metals,  ceramics, 

peak  loads  immediately  at  a  fraction  plastics,  rubber  and  wood  materials; 

of  what  it  would  cost  your  company  spectographic  analysis  and  X-ray 

to  maintain  a  staff  of  the  necessary  also  available, 

calibre.  Mechanical  Laboratory— evaluates 

product  Qualiflcation  mechanical,  electro-mechanical 

Tests  run  by  United  States  Testing  hydraulic  and  pneumatic  devices. 

Company  are  recognised  by  military  ^  Chemical  Laboratory  -  covers  all 

■  Aelds  including  pKysical  and  biologi- 

agencies  in  placing  a  product  on  the  _ _ _ 

Qualified  Product  list  ■  photom^trSr.^  *  infrared  spectro- 


R-F  Transformers 
wide-band 


North  Hills  Electric  Co.,  Inc., 
402  Sagamore  Ave.,  Mineola,  N.  Y. 
Two  types  of  r-f  transformers  are 
available  in  a  hermetically  sealed 
package  Hi  by  1  f k  by  li  in.  Type 
1211 A  covers  200  kc  to  40  me; 
121  IB,  3  to  100  me.  Impedance 
ratio  is  600  ohms  to  75  ohms.  .Ap¬ 
plications  include  antenna  match¬ 
ing,  receiver  and  low  power  trans¬ 
mitter  coupling,  and  pulse  circuits. 
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Send  for  your  free  copy 

of  bulletin  5801  describing  our 
complete  services  and  facilities. 


Signal  Sampler 
for  coax  systems 

T.E.M.,  Inc.,  71  Okner  Parkway, 
Livingston,  N.  J.,  announces  a 
group  of  signal  .samplers  for  mon¬ 
itoring  the  signals  present  in  co- 


United  States  Testing  Co.,  Inc. 

1415  Park  Avenue,  Hoboken,  N.  J. 


iOSTO*  •  BROWIiSVIlU  •  DUOS  •  DEDVER  •  LOS  RRGEIES 
MEMPHIS  •  HEW  VORt  •  PHILADEIPHU*  PRORIOEHCE  •  lUlSA 


Branch  Laboratories 
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MODERN  PRODUCTION 
FACILITIES  —The  new 
modern  Cannon  factory 
building  in  Santa  Ana  has 
over  110,000  square  feet 
of  floor  space,  equipped 
with  the  latest  automatic 
and  semi-automatic  proc* 
esses.  This  increased  pro¬ 
duction  capability  has 
been  organized  especially 
for  the  production  of  the 
Cannon  MS  line  of  plugs. 
QUALITY  CONTROL  —  The 
Santa  Ana  Division  utilizes 
the  most  modern  methods 
of  quality  control  to  insure 
conformance  to  MIL-Q- 
5923,  MIL-C-5015.  and 
related  specifications  as 
presented  in  the  latest 
QPL  Lists. 


SPECIAL  ENGINEERING 
A  complete  engineering 
staff  is  maintained  at 
Santa  Ana  to  handle  all 
special  modification  re¬ 
quirements  on  the  MS 
Series,  and  to  serve  cus¬ 
tomers  with  unusual  needs. 
FASTER  DELIVERY -This 
new  facility  further  in¬ 
creases  the  ability  of  Can¬ 
non  Electric  Company  to 
provide  fast  deliveries  of 
Cannon  Plugs,  without  sac- 
rificingquality  or  reliability. 
STOCKED  BY  DISTRIBU 
TORS— Cannon  Distribu¬ 
tors,  located  throughout 
the  country,  stock  the 


NEW  MS-R  SERIES 
All  Cannon  MS  Series 
Plugs  conform  to  Mili¬ 
tary  Specification 
MIL-C-5015D  (ASG) 

CLASS  R  —  environmental 
resisting  (Lightweight) 
Cannon  Plugs  are  a  new 
addition  to  the  MS  Line. 
Class  R  Plugs  are  intended  ' 
for  use  where  the  plug  will 
be  subject  to  heavy  con¬ 
densation,  rapid  changes 
in  temperature  or  pressure, 
and  to  high  vibrations. 

Cannon  is  the  only 
qualified  source  for  the 
complete  line  of  the 
new  Class  MS-R  Plugs. 
MIL-C-5015D  specifies 
that  Class  R  Plugs  shall 
have  the  "wire  sealing 
grommets  in  firm  contact 
against  the  rear  face  of  the 
insert."  This  requirement, 
now  written  into  the  speci¬ 
fication,  has  always  been 
a  Cannon  design  criterion 
for  all  MS  environmental 
resistant  designs. 


MS -MS  A,  MSB.MSE 

■  260  Shell  Styles  ■  Light¬ 
weight  ■  1  to  100  Contacts 

■  15  different  Diameters 

All  Cannon  MS  Plugs  Con¬ 
form  to  Military  Specifica¬ 
tion  MIL-C-5015D  (ASG) 


OTHER  MS  PLUGS 
AVAILABLE  FROM 
CANNON 

MINIATURES  •  POWER  • 

,  RACK/  PANEL  •  BATTERY 
i  •  PRINTED  CIRCUIT 
^  •  MS  ACCESSORIES  •  MS 
MODIFICATIONS  TO 
i  MEET  SPECIAL  NEEDS 


For  further  information  write  for  the  new  MS-R  Catalog,  MS  Nomenclature  Guide, 
and  Catalog  on  MS  Insert  Arrangements  to; 

CANNON  ELECTRIC  COMPANY - 

3208  Humbolt  Street,  Los  Angeles,  California  -  Please  refer  to  Dept.  120 

LARGEST  FACILITIES  IN  THE  WORLD  FOR  RESEARCH-DEVELOPMENT-MANUFACTURE 


CANNON 

PLUGS 


Factories  in  Los  Angeles,  Santa  Ana,  Salem,  Toronto,  London,  Paris,  Melbourne  and  Tokyo.  Distributors  and  Representatives  in  the  principal  cities  of  the  world. 
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axial  systems.  They  consist  of  a 
section  of  50-ohm  transmission 
line,  fitted  at  either  end  with  type 
N,  BNC,  TNC,  C  or  HN  fittings  and 
with  an  additional  arm  added  at  the 
center.  In  this  arm  is  mounted  a 
probe,  either  loop  or  electrostatic, 
whose  insertion  depth  can  be  ad¬ 
justed  to  provide  a  coupling  varia¬ 
tion  range  of  at  least  60  db.  Thus, 
a  means  is  provided  for  taking 
from  a  coaxial  line  a  small  amount 
of  signal  for  monitoring,  coupling 
w'avemeters,  etc.,  without  adding 
any  appreciable  discontinuity  to  the 
line. 
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THIS  ERIE  557  CERAMICON  TRIMMER 

with  excellent  stability  and  high  max/min  ratio 

Within  a  dime’s  diameter,  ERIE  557  Ceramicon®  Trimmers  exceed 
MlL-C-81  specifications  for  stability.  The  '/i^-diameter  ceramic 
rotor  is  lapped  and  silvered  to  mate  with  a  lapped  and  silvered 
stator  for  dependable  capacitance  control  throughout  thousands  of 
hours  service.  Easy  to  adjust,  yet  will  not  drift  off  setting. 

ERIE  557  Trimmers  are  designed  for  compact  assembly  to 
chassis  or  multiple-mountings  to  a  base  strip. 

Made  in  a  wide  range  of  capacities  to  cover  temperature  co¬ 
efficients  from  NPO  through  N5200.  Tested  for  250  hours  at  twice 
rated  voltage  in  85 °C  ambient. 

Let  us  send  specification  literature  describing  ERIE  557 
Ceramicon  Trimmers,  in  standard  and  special  types  and  capacities. 
Address: 


ERIE  ELECTRONICS  DIVISION 


ERIE  RESISTOR  CORPORATION 

Dept,  A  —  Erie,  Pennsylvania  ' 


Diode  Tester 
extended  range 

Teletronics  Laboratory,  Inc.,  54 
Kinkel  St.,  VVe.stbury,  L.  I.,  N.  Y. 
Model  MA-259  millimicroammeter 
(at  right  in  rack  adapter)  has  been 
developed  to  extend  the  range  of  the 
model  DT-257  diode  tester  from  50 
fta  to  0.01  fia  to  measure  the  low 
reverse  current  characteristics  of 
silicon  diodes.  Used  as  a  millimicro¬ 
ammeter  the  instrument  covers  the 
range  from  0.01  fia  to  1,000  /za  and 
is  completely  self  contained  and  bat¬ 
tery  powered. 
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Tape  Reader 
transistorized 

Ferranti  Electric  Inc.,  95  Madi¬ 
son  Ave.,  Hempstead,  L.  I.,  N.  Y. 
Type  TR5  fully  transLstorized,  self- 
contained  photoelectric  tape  reader 
operates  at  any  speed  up  to  330 
characters/sec  and  stops  on  the  stop 
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An  achievemenit  in  defense  electronics 


vf 
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HALF  CUBIC  INCH  90  DB  AMPLIFIERS 
FEATURE  NEW  CERAMIC  TRANSFORMERS 


New  455  kc  three-stage  amplifiers  developed  by  the 
U.S.  Army  Signal  Corps  utilizing  the  facilities  and 
competence  of  General  Electric  provide  as  much  as 
90  db  gain  with  5  kc  bandwidth  in  a  volume  of 
one-half  cubic  inch.  This  degree  of  miniaturization 
evolved  from  sustained  research  and  development 
in  solid  state  filters,  delay  lines  and  transformers 
at  the  Electronics  Laboratory,  Electronics  Park. 

The  unique  bar -shaped  transformers  developed 
for  these  amplifiers,  combined  with  improvements 
in  existing  ferro-electric  ceramics,  permits  the  most 
compact  packaging  with  extreme  gain.  This  achieve¬ 
ment  in  research  and  development  is  indicative  of 
General  Electric’s  technical  competence  in  defense 
electronics.  227-2 


J^vgrtss  k  Ovr  Most  /mporfont  "hodvet 

GENERAL^ELECTRIC 


Defense  Electronics  Division 
Heavy  Military  Electronics  Department 
Syracuse,  New  York 
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character.  It  accepts  5,  7  or  8  hole 
tape  widths,  provision  being  made 
for  reading  all  tracks.  Simple  ad¬ 
justment  of  a  slide  instantly  adapts 
the  reader  for  the  required  width 
of  tape.  Where  spooling  is  required, 
the  type  All  spooler  can  be  used 
for  either  feed  or  take-up  or  both  at 
any  rate  on  demand  by  the  reader. 
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for  ElectroniCiMeasurement 


STANDARD  SIGNAL  GENERATOR 

Model  867 

FREQUENCY  RANGE:  If  kc  to  30 mc  OH  is-ft  high- 
ditchmination  full-vision  scale. 

CRYSTAL  ACCURACY:  0.01%  with  built-in  l-mc 
harmonic  source. 

OUTPUT  RANGE :  4  uv  to  4  Volts  at  7S  ohms.  0.4  tiv 
to  0.4  volt  at  1 3  ohms.  Automatic  level  control 
for  good  stability. 

AMPLITUDE  MODULATION;  Monitored  and  variable 
up  to  ioo?o :  high  quality  assured  by  envelope 
negative  feedback.  Modulation  frequencies,  400 
and  1,000  cps.  Less  than  200  c/s  spurious  FM. 

F.M.  SIGNAL  GENERATOR 

Model  1 066 A 

FREQUENCY  RANGE :  10  to  470  mc,  on  fundamen¬ 
tals  throughout.  0.0025%  short-term  stability. 
DIRECT-READING  INCREMENTAL  TUNING  :  Stepped 
control  up  to  -  is  kc;  continuously  variable  from 
o  to  20  and  o  to  i  oo  kc. 

OUTPUT  RANGE :  0.2  pv  to  200  mV  at  so  ohms. 
MODULATION:  FM  devia'ion  continuously  vari¬ 
able  and  monitored  from  o  to  20  and  o  to  too  kc. 
Also  AM  up  to  40%.  Modulation  frequencies,  I 
and  s  kc. 

CARRIER  DEVIATION  METER 

Model  79 1 D 

MEASURES  DEVIATION  :  200  cps  to  12^  kc  in  four 
ranges ;  measures  down  to  I  o  cps  using  external 
readout . 

CARRIER  FREQUENCY  RANGE:  4  tO  1,024  mC, 
directly  calibrated. 

MODULATION  FREQUENCY  RANGE  ;  SO  cps  to  3  S  kc. 
CRYSTAL  LOCKING :  ensures  freedom  from  micro¬ 
phony,  allows  measurement  of  FM  hum  and 
noise  in  VHF  and  UHF  communication  and 
broadcast  transmitters. 


Precision  Pot 
rugged,  long-lived 

New  England  Instrument  Co., 
320  Main  St.,  Woonsocket,  R.  1. 
Model  55  wirewound  pot  has  been 
vibration-tested  for  up  to  24  g  at 
500  cps,  and  up  to  10  g  at  1,000  cps, 
and  is  available  in  .servo-mounting 
packaging  or  standard  bushing 
mount.  Maximum  resistance  is 
100,000  ohms,  wuth  a  tolerance  of 
±5  percent  on  standard  units  or 
±1  percent  on  special  types.  The 
pot  is  rated  at  2  w  at  65  C  and  will 
operate  over  an  ambient  tempera¬ 
ture  range  of  —55  C  to  -fl05  C  for 
the  standard  design.  Insulation  re¬ 
sistance  is  100,000  megohms  for 
standard  units. 

CIRCLE  NO.  321  READER  SERVICE  CARD 


AM  &  FM  SIGNAL  GENERATORS 
AUDIO  &  VIDEO  OSCILLATORS 
FREQUENCY  METERS 
VOLTMETERS  •  POWER  METERS 
DISTORTION  METERS 
FIELD  STRENGTH  METERS 
TRANSMISSION  MONITORS 
DEVIATION  METERS 
OSCIUOSCOPES.  SPECTRUM  & 
RESPONSE  ANALYSERS 
Q  METERS  A  BRIDGES 


Analyzer 
gages  thickness 

Delsen  Core.,  719  W.  Broadway, 
Glendale  4,  Calif.  The  successful 
adaptation  of  the  D-K  analyzer  a.s 
a  gage  for  nonmetallic  thickne.ss 


1 1 1  CEDAR  LANE  •  ENGLEWOOD  •  NEW  JERSEY  Tel:  LOwell  7-0607 

Canada:  Canadian  Marconi  Co.  Marconi  Building.  2442  Trenton  Ave.  Montreal  16. 

MARCONI  INSTRUMENTS  LTD  •  ST.  ALBANS  •  HERTS  •  ENGLAND 
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Note  These  Advantageous  Properties 


Impervious 


Thermal  Expansion  compatible 
with  glass-sealing  alloys 
(nickel-iron  series) 


Unusually  high  Te  Value 


Low  Loss  especially 
at  high  frequencies 


CHATTANOOGA  5.  TENN 


MTH  YEAR  Of  CERAMIC  LEADERSHIP 


Parts  Shown 
Approximately 
One  Half  Size 


0  »e  .02 
Impervious 


Water  Absorption 


Density 


Colors* 


Softening  Temperature 


Safe  Temperature  at 
Continue  us  Heat 


Mobs*  Stale** 


Hardness 


Thermal  Expansioi 
linear  Coefficient 


Compressive  Strength 


Resistance  to  Impact 
red) _ 


Thermal  Conductivity*' 
(Approximate  Values) 


Dielectric  Strength 
(step  60  cycles) 

Test  discs  Va”  thicb 


Ohms 


loss 

factor' 


The  low  loss,  Te  value  and  thermal  expansion  charac¬ 
teristics  of  Forsterite  ceramics  are  not  equalled  by  any 
other  impervious  ceromic.  This  is  especially  important 
when  high  frequencies  or  sealing  to  metals  or  glasses 
is  involved. 

These  properties  have  created  a  steadily  increasing 
demand  for  AISiMag  243.  In  the  past  two  years  major 
improvements  have  been  made  on  this  material  and 
its  fabrication.  We  ore  now  producing  components 
formerly  unattainable  in  this  material  and  the  number 
of  applications  is  constantly  increasing. 


If  your  application  requires  the  favorable  characteristics 
of  AISiMag  243,  why  not  send  us  your  blue  prints  and 
outline  your  operating  conditions?  If  it  is  possible  that 
your  requirements  can  be  met,  we  will  be  glad  to  work 
with  you  at  reasonable  cost  on  prototypes  for  your 
practical  tests.  Test  discs  approximately  1/2"  x  3/32" 
are  available  with  our  compliments. 


A  Subaidiary  of 
Minnoaota  Mitting  and 
Manufacturing  Company 


Te  Value** 

Dielectric  j 
Constant'] 

[  hOCycUt 

1  1  MC. 

1  100MC. 

[  10,000  MC. 

V  ( 


For  tarvica,  contact  Amarican  lava  rapraaanlativat  in  OfRcaa  of  Minnaiota  Mining  6  Manufacturing  Co.  in  thata  citiaa  (taa  your  local 
talaphona  diractory):  Boston:  Newton  Center,  Mass.  •  Chicago:  Bedford  Park,  III.  •  Cleveland,  O.  •  Dallas,  Texas  •  Los  Angelas,  Cal. 
New  York:  Ridgefield,  N.  J.  •  Philadelphia,  Pa.  •  St.  Louis'  Mo.  •  St.  Raul,  Minn.  •  So.  San  Francisco, 'Cal.  •  Seattle,  Wash. 
'  All  other  export:  Minnesota  Mining  &  Manufacturing  Co.,  International  Division,  99  Park  Ava.,  New  York,  N.  Y. 


measurements  has  uncovered  major 
applications.  It  is  currently  being 
used  to  scan  and  determine  elec¬ 
trical  flaws  in  insulating  materials 
for  missile,  aircraft,  and  insulation 
manufacturers.  The  portable  in¬ 
strument  measures  12i  in.  by  in. 
by  lOi  in.,  and  weighs  approxi¬ 
mately  15  lb.  Power  can  be  supplied 
by  either  a  plug-in  battery  power 
supply  or  by  an  interchangeable  115 
V  a-c  bench  power  supply.  Total 
power  dissipation  is  only  15  w. 
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He^dlscSGeredthiTable 
that'll  do  the  trick! 


Low  Power  Contacts 
for  multipole  relays 

Ward  Leonard  Electric  Co.,  115 
MacQuesten  Parkway  South,  Mt. 
Vernon,  N.  Y.,  has  available  low 
power  contacts  for  its  new  line  of 
type  HR  multipole  relays.  Low 
power  contacts  are  engineered  for 
use  in  exceptionally  low  power  (low 
voltage,  in  milliamperes)  circuitry 
where  high  electrical  and  mechan¬ 
ical  reliability  are  vital.  Inter¬ 
changeable  with  standard  double 
break  contacts,  the  low  power  (pal¬ 
ladium  alloy)  contacts  are  totally 
enclosed  by  individual  molded  hoods 
supplying  protection  against  ac¬ 
cumulations  of  foreign  particles. 
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It’s  Hickory  Brand 
Microphone  Cable 


•  EXTRA  LIMP 


•  LONG  FLEX  LIFE 


•  LOW  CAPACITANCE 

•  HIGH  TENSILE  STRENGTH 


These  plastic-insulated  cables  with  non-marking 
jackets  are  lightweight,  weatherproof  and  highly 
resistant  to  abrasion. 

Use  Hickory  Brand  Microphone  Cables  for  all 
stage  and  studio  work.  Excellent  for  audience- 
participation  programs.  Use  also  for  outdoor 
extensions. 

All  Hickory  Brand  Electronic  Wires  and  Cables 
are  quality-engineered  and  precision  manufac¬ 
tured  to  meet  the  most  exacting  requirements. 


Flutter  Meter 

sensitive  device 

Amplifier  Corp.  of  America,  398 
Broadway,  New  York  13,  N.  Y.  The 
new  flutter  meter  is  designed  to  fill 
the  need  for  a  sensitive,  rapid  and 
accurate  method  of  visual  indica¬ 
tion  of  wow  and  flutter  content  of 


Write  jor  complete  information  on  the  full  line  of 


Electronic  Wires  and  Cables 

Manufactured  by 

SUPERIOR  CABLE  CORPORATION,  Hickory.  North  Carolina 
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Dependable  is  the  word  for  the  new  Mincom  Model  CV-100  Video  Band  Magnetic  Tap)e  Recorder 
Reproducer.  Only  12  moving  parts,  four  simple  adjustments.  No  mechanical  brakes.  Seven 
1-megacycle  video  channels  on  a  single  half-inch  tape.  Tape  speed  of  120  ips,  coupled  with 
specialized  circuitry,  produces  a  reliable  frequency  response  from  400  cycles  to  1.0  megacycle 
(each  track).  Signal-to-noise  ratio:  30  db,  peak  signal  to  rms  noise.  All  plug-in  assemblies,  carefree 
maintenance.  Interested?  Write  Mincom  today  for  specifications. 

. . .  WHERE  RESEARCH  IS  THE  KEY  TO  TOMORROW 

MINCOM  DIVISION  I^INNESOTA  JOINING  AND  J^ANUFACTURING  COMPANY 

2049  SOUTH  BARRINGTON  AVENUE  •  LOS  ANGELES  25.  CALIFORNIA 
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now  available  from  G«L  . .  • 

HIGH  PERMEABILITY 

nickel  alloy 

Magnetic 

Laminations 

plus  the  QUAUTY, 
UNIFORMITY  and  SERVICE 
that  have  made 
G-L  TAPE  WOUND  CORES 
a  standard  in  the  industry 

High  permeability  magnetic  laminations, 
made  to  the  most  exacting  standards 
in  the  industry,  can  now  be  obtained 
from  G-L. 

Transformer  Laminations  have  the  su¬ 
perior  characteristics  and  uniformity-of- 
product  associated  with  G-L  magnetic  tape 
wound  cores.  Controlled  production  tech¬ 
niques,  careful  selection  of  material,  expert 
tooling  and  precision  stamping  assure  you 
of  the  highest  quality. 

Magnetic  Head  Laminations  are  the 
result  of  improvements  made  by  G-L  on 
normal  processing  techniques  to  provide 
laminations  with  minimum  burrs,  improved 
Stacking  factors,  reduced  head  dimensions. 

Special  Shapes  are  available  from  G-L 
for  special  applications.  Our  own  tool  and  die 
shop  is  set  up  to  do  rapid  prototype  work. 
Your  inquiries  ore  invited.  Write,  wire  or 
call.  Send  us  prints  on  your  current  require¬ 
ments  for  on  immediate  quotation.  Our 
illustrated  magnetic  laminations  folder, 
TB-104,  will  be  mailed  upon  request. 


a?21  Admiral  Wilson  Blvd.,  Camden  5.  N.  J. 
Phene  WOedlawn  6-27(0 
Teletype  TWX  761,  Camden,  New  Jersey 

See  you  at  the  Magnetic  Amplifier  Show, 
Washington,  0.  C.  Booth  19 
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all  types  of  tape  recorders  and  play¬ 
back  equipment  including  33J,  45 
and  78  rpm  disks  and  16  and  35  mm 
sound  film  mechanisms.  A  built-in 
preamplifier  and  input  attenuator 
will  accept  voltages  ranging  from 
1  mv  to  100  V.  Connection  may  be 
made  directly  across  magnetic  tape 
playback  heads,  or  across  high-level 
circuits  delivering  up  to  100  v.  A 
built-in  3,000  cycle  oscillator  is  in¬ 
corporated  for  recording  purposes. 
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Drum  Head 
low  inductances 

General  Transistor  Western 
CORP.,  6110  Venice  Blvd.,  Los  An¬ 
geles  34,  Calif.  Model  MHDM-35- 
328  miniatur^  drum  head  is  de¬ 
signed  for  installation  where  many 
tracks  are  required  or  where  a  large 
number  of  recirculating  registers 
are  necessary.  The  heads  can  be 
mounted  so  that  the  gaps  of  two 
adjacent  heads  are  only  0.150  apart 
circumferentially,  making  the  head 
ideal  for  close  recirculating  regis¬ 
ters.  Heads  are  low  inductance  for 
efficient  transistor  driving.  Diam¬ 
eter  of  the  head  is  only  0.216  with 
an  overall  length  of  1.062. 

CIRCLE  NO.  325  READER  SERVICE  CARD 


Electrical  Drives 
variable  speed 

Applied  Technology  Corp.,  475 
Fifth  Ave.,  New  York  17,  N.  Y. 
Model  SC-31  series  covers  the  1/50 
to  i  hp  range.  These  electrical 
drives  use  no  tubes,  have  wide  speed 
ranges  with  stepless  adjustment 
from  zero  to  full  speed;  and  utilize 
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; 


for  immediate 
delivery  of 

General 

Instrument 

semiconductors 

t 

at  factory  prices 

call  your 

stocking  distributor  ■ 


^The  authorized  distributors  listed 
below  carry  a  full  stock  of  all 
General  Instrument  semiconduc 
tors  and ‘can  give  you  imme 
diate  delivery  from  stock 


circuit  breakers  for  armature  pro¬ 
tection,  The  remote  control  is  small, 
light  and  compact.  Its  sturdy  con¬ 
struction  utilizes  components  rated 
well  in  excess  of  normal  operation 
for  maximum  dependability. 

CIRCLE  NO.  326  READER  SERVICE  CARD 


Make  Royal  your 
source  for  Coaxial 
Cables.  Modern, 
integrated  production 
facilities  here  meet 
the  many  and  diverse 
demands  of  the 
electronics  industry. 
Look  to  Royal  for 
single  and  multi¬ 
conductor  cables  with 
built-in  performance 
dependability. 

Request  Bulletin 
4C-3-L  listing  stock 
constructions,  or  let 
us  quote  on  your 
special  requirements. 


SILICON  RECTIFIERS 
TRI-AMP  RECTIFIERS 
k  SELENIUM  RECTIFIERS  A 
SILICON  DIODES 
GERMANIUM 
DIODES 


Power  Supplies 
modular  type 

NYT  Electronics,  Inc.,  2979  On¬ 
tario  St.,  Burbank,  Calif.,  an¬ 
nounces  a  line  of  extremely  well 
regulated  power  supplies  designed 
as  modules  for  original  equipment. 
Compact  and  efficient,  the  units 
mount  like  a  component  in  small 
spaces,  on  conventional  chassis  cut¬ 
outs.  A  wide  choice  of  overlapping 
current  and  voltage  ranges  is  fur¬ 
nished  in  16  models — from  125  v  at 
50  ma  to  425  v  at  400  ma.  Regula¬ 
tion  for  the  entire  line  is  0.05  per¬ 
cent.  Ripple  is  less  than  1  mv  rms, 
and  transient  response  less  than  25 
Msec. 

CIRCLE  NO.  327  READER  SERVICE  CARD 


CALtFORNIA 
Vallpy  Electronic  8upp1v  Co. 

1302  W.  Macnolta  Blvd..  Burbank 
Shanks  6c  WrlRht.  Inc. 

2045  Kfttner  Blvd..  San  Diego 
I'aclflc  Wholesale  Co. 

18.50  Mission  St..  San  Franclaco 
DISTRICT  OF  COLUMBIA 
Sllberne  Industrial  Sales  Corp. 

3400  Cleorgla  Ave..  NW 
ILLINOIS 
Merquip  i'ompany 
5904  W.  Roosevelt  Hd..  Chicago 
INDIANA 

Brown  Electronics.  Inc. 

1032  Broa<lway.  Fort  Wayne 
Graham  Electronics  Supply,  Inc. 

122  S.  Senate  Are.,  Indlanapolii 
MARYLAND 

I)  It  H  Distributing  Co. 

2025  Worcester  St..  Baltlmoro 
MASSACHUSETTS 
The  Greene  Shaw  Co..  Inc. 
341-347  Watertown  St..  Newton 
NEW  YORK 
Hudson  Radio  It  TV  Corp. 

37  W.  65th  St..  NYC 
Sun  Radio  It  Electronics  Co..  Inc. 
650  Sixth  Ave..  NYC 
OHIO 

The  Mytronlc  Company 
2145  Florence  Ave..  Cincinnati 
Pioneer  Electronic  Supply  Co. 

2115  Prospect  Ave..  Cleveland 
Buckeye  Electronic  Distributors,  Inc. 
236-246  E.  Long  St..  Columbus 

OKLAHOMA 

Oil  ('apitol  Electronics 
708  8.  Sheridan.  P.O.  Rox  5423.  Tulia 
PENNSYLVANIA 
D  It  H  Distributing  Co. 

2535  N.  7th  St..  Harrisburg 
Herhach  It  Rademan.  Ine. 

1204  Arch  St..  Phllailelphla 
WASHINGTON 
Seattle  Radio  Supply  Co. 

2115  Second  Are..  Seattle 
WISCONSIN 

Radio  Parts  Co..  Inc. 

1314  N.  7lh  St..  Milwaukee 


Capacitors 
photoGash  type 

Illinois  Condenser  Co.,  1616  N. 
Throop  St.,  Chicago  22,  Ill.,  an¬ 
nounces  a  new  series  of  smaller  case 
dimension  photoflash  capacitors  for 
energy  storage,  welding,  time  delay, 
high  current  filtering,  etc.  They 
have  guaranteed  low  leakage  (no 
greater  than  1  ma)  at  full  rated 
W'orking  voltage.  They  also  feature 


*  Formerly  manufactured 
by  Federal  Telephone 
&  Radio  Company 
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GENERAL  INSTRUMENT  SEMICONDU'CTOR  DIVISION 


JAN 


RADIO  .RECEPTOR  5  5  S,  S  . 


SILICON 


\^hen  JAN  type  diodes  are  required,  you  can  be 
certain  that  General  Instrument's  engineering 
skills  and  manufacturing  facilities  will  enable  us 
to  deliver  them  at  prices  that  reflect  years  of 
volume  production  experience. 

The  Radio  Receptor  line  of  silicon  and  germa* 


Ilium  diodes  is  the  most  complete  available  to  the 
industry  —  with  the  widest  possible  range  of 
characteristics.  You'll  find  them  at  authorized 
distributors  across  the  country.  Complete  infor¬ 
mation  and  data  sheets  are  available  upon 
request. 


Min.  Fwd.  DC 

M«x.  lev.  DC  Cur.  @  Teel  V. 

Test 

Max.  Uv. 

Min.  Ireakdewn 

Avg.  Fwd.  DC 

N*. 

Cur.  @  -f  IV 

25®  C 

150®  C. 

Vnllute 

Vollote 

VoHote* 

Cur.  (Max.) 

1N457 

20  mA 

.025 

SfiA 

60V 

60V 

70V 

75  mA 

1N458 

7  mA 

.025  /xA 

5  fiA 

'  125V 

125V 

150  V 

55  mA 

1N459 

3  mA 

.025  hA 

5  /jlA 

175  V 

175  V 

200V 

40  mA 

‘Reverse  voltage  at  which  a  reverse  current  of  lOO  uA  flows. 

All  ratings  and  characteristics  are  at  25°  C.  unless  otherwise  noted. 
Operating  temperature  range  -80°  C.  to  +200°  C. 


Semicondiict'ni  Division  ,  ,  '  f 

GilMERAl.  INSTRUMENT  CORPORATION 

S5  Gouverneur  Street,  Newark  4,  N  J  . 

^  t 

GENERAL  INSTRUMENT  CORPORATION  INCLUDES  F  W  SlCKl  ES  DIVISION 
AUTOMATIC  MANUFACTURING  DIVISION  RADIO  R  E  C  E  P  TO  R  'C  O  M  P  A  N  Y  INC 
AND  MICAMOLD  ELECTRONICS  MANUFACTURING  CORPORATION  »  SU  BS I  D^R  I E  S  ' 

<;K.\KR.\L  INSTRVMKNT  DISTKini  Tons  Baltimore  |>  A  H  iMvtrlhulinit  To  •  rhira«i»,  Meniuip  I'ti  •  «  leielani|  I'ioneer  Klertronlr  Supply  •  An*»lr»  Valley 
Klerfronli-s  SitppB  Hiirltank  •  MilMaiikrr  Katlio  Pari*  l’«  .  Iik-  •  Ne»  York  Pity  Mu«Bon  Haillo  k  TelevUlon  Pfirp  .  Kun  Radio  k  Klerfronlr  To  •  l*hlla<lelphU 

n«Tl*afh  A  l(a<U'iiiaii.  Iii»  •  San  Hiego  Sluitk*  ,V  U'fiislil  tiw  •  San  KramlMf*  Partflr  Wholesale  I'm  *  Seattle  Seattle  Radio  Siippla  •  TiiUa  Oil  t'apHol  Kleftronir* 
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CIRCLE  NO.  161  READER  SERVICE  CARD  161 


ACCURATE 
dc  RESISTANCE 
MEASUREMENTS 


1  micro-ohm  to  10^  megohms 


Among  the  many  bridges  manufacture 
by  Shallcross,  these  six  have  become  vir¬ 
tually  “standards”  for  general-purpose  re¬ 
sistance  measurements.  Each  is  easy  to 
operate  and  ruggedly  constructed  to 
maintain  accuracy  and  stability  in  every 
kind  of  field  and  laboratory  service.  Switch 
decks  are  inside  the  case  for  minimum 
maintenance. 

Of  special  interest  are  the  617  Series 
Limit  Bridges.  These  provide  direct  “GO- 
NO  GO”  production  line  resistor  testing 
for  any  {lercent  tolerance  spread  from 
:t0.1%  to  ±20%. 

NEW  BULLETIN  L-19B  contains  full 
specifications  for  each  instrument.  For 
your  copy  write  to:  SHALLCROSS, 
MANUFACTURING  COMPANY, 
2  Preston  Street,  Selma,  North 
Carolina. 


(IT 

Series 


Special 

Features 


Fault  Location  by  Murray,  Var- 
ley,  Hilborn  &  Fisher  Loop 


Four  dial  rheostat  usable  as 
decade  box. 


Most  accurate  five  dial  Shall¬ 
cross  bridge  for  direct  resist¬ 
ance  gieasurement. 


Rapid  “GO-NO  GO"  percent 
limit  testing.  Built-In  adjust¬ 
able  comparison  standard. 


Overlapping  Kelvin  and  Wheat¬ 
stone  ranges  selected  with 
single  ratio  dial. 


Modular  construction  dual 
range  power  supply,  null  indi¬ 
cator-amplifier,  for  115V.  60 
cycle  operation. 


For  rapid  "GO-NO  GO"  percent 
limit  testing.  Hand  or  foot 
operated  for  production  test¬ 
ing.  All  models  also  usable 
for  direct  resistance  measure¬ 
ments.  Binding  post  far  exter¬ 
nal  d-c  power  supply. 


t  Excapf  417B  and  617J  ±0.1%  ±0.01Q. 


Excapt  61 7C,  0.010. 
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Mcisuremeut 

Accuracy 

Maximum 

Setting 

Minimum 

Setting 

Circuit 

±0.1%  -fO.OlQ 
(.lU  to  1.011  Meg'..’) 

1.011  Megll 

o.ooia 

Fault 

Location— 

Wheatstone 

±0.1%  -1-0  OIU 
(lUtO  11.11  Meg'.’) 

11.11  Meg'.2 

o.ooia 

Wheatstone 

±0  02%  -t-o.oin 

(lU  to  11.11  Meg'..’) 

111.11  Megl2 

o.ooooia 

Wheatstone 

±0.05%  to  ±20%  on 
separate  and  "— " 

percent  selectors. 

(1<<  to  10  Meg'..’) 

11.111  Megl2 

o.oooia 

Percent 

Limit 

±0.75%  or  better 

(.00112  to  1'..’) 

ii.iia 

o.oooooia 

Kelvin 

±0.2%  +0.0112 
(112  to  11.11  Meg'..’) 

11.11  Megl2 

.ooia 

Wheatstone 

±1%.  (1012  to  10  Megl2) 
±2%,  (10  Megl.’  to 

10,000  Megsi) 

±5%,  (above 

10,000  Megl2) 

1.111  X  ion 
Meg'J 

o.oia 

Wheatstone 
with  d-c 
Amplifier 

±0.1%  to  ±20%  on  sep¬ 
arate  "-J-"  and  ”  se¬ 
lectors  from  a  minimum 
resistance  consistent  with 
number  of  dials  in  use  to 
the  maximum  settings. 

111  ilia 
i.iii,iioa 

11,111,10(X2 

o.ia 

•IB 

loa 

Percent 

Limit 

t±0.2%  +0.0112  from  a 
minimum  consistent  with 
number  of  dials  in  use  to 
the  maximum  setting. 

iii,iiia 

i, iii,iioa 

ii, iii,iooa 

o.ia 

•la 

loa 

Wheatstone 

t  /  5 


excellent  shelf  life,  are  designed  for 
minimum  inductance,  and  allow 
greater  discharge  currents  with 
more  useful  watt  seconds  available. 
Units  may  be  stacked  for  space  sav¬ 
ings. 

CIRCLE  NO.  328  READER  SERVICE  CARD 


Coax  Terminations 
d-c  to  3,000  me 


Cardiac  Monitor 
transistorized 


Medtronic  Inc.,  818  19th  Ave. 
N.E.,  Minneapolis  18,  Minn.  A  new 
cardiac  monitor  provides  both  vis¬ 
ual  and  audible  indications  of :  the 
ventricular  “R”  wave  from  external 
chest  electrodes;  the  ventricular 
“R”  wave  through  internal  heart 
wires  or,  the  Medtronic  Pacemaker 
pulse,  passing  through  the  patient’s 
heart,  indicating  a  complete  circuit. 
Instrument  is  fully  transistorized 
and  quite  .sensitive  (i  mv).  It  is 
operated  by  self-contained  batteries 
and  does  not  present  interference 
problems. 

CIRCLE  NO.  329  READER  SERVICE  CARD 


Stoddaet  Aircraft  Radio  Co.,  Inc., 
6644  Santa  Monica  Blvd.,  Holly¬ 
wood  38,  Calif.,  has  improved  a  line 
of  coaxial  line  terminations  to  per¬ 
mit  proper  function  of  the  units 
within  temperature  extremes  of 
—450  F  to  -t-440  F.  Resistive  ele¬ 
ments  of  these  units  are  made  of 
thin  platinum  films  fired  at  high 
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/ 


^^ee\s  A.C.5-  r  ^ 

A,ssav  (HF  ^ 
IAax\mum 
F\uosiUc\c  Acid 

Residue  after 
Chiovide  ' 

VFosphate  f  V  t)  a  ) 
Suit  ate  •■’’ 

SuiRte  (SOsi  •  •  ■  ■  ■ 
Arsenic  (As) 
Heavy  Metais 

iron  (Fei  . 

Boron  (B)  . 

^  t^opper  (Cui  •  •  • 

i^ead  (Pbi  . 

fc.  Niekei  ^Nii  •  •  •  ' 


i^heck  these  stringent  specifications. 


♦  Now  added  for  the  first  time 


Baker  &  Adamson®  announces 


HIGHEST  PURITY  YET 
FOR  “ELECTRONIC  GRADE”  HF 


For  years,  Baker  &  Adamson’s  “Elec¬ 
tronic  Grade”  Hydrofluoric  Acid  has 
been  the  purest  available.  Now,  to 
serve  electronic  requirements  even 
better,  this  high  purity  has  been  still 
further  improved. 

Utilizing  the  most  advanced  pro¬ 
duction  techniques  and  quality  con¬ 
trol  methods,  B&A  is  now  making  its 
“Electronic  Grade”  HF  Acid  to  meet 
stringent  new  specifications  in  which 
impurities  are  held  to  the  lowest  lev¬ 
els  ever  attained.  In  addition,  maxi¬ 
mum  limits  for  boron  and  lead  have 
been  established  and  are  included  for 


BAKER  &  Adamson* 

“Eleotronio  Grade”  Chemicals 
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the  first  time  .  .  .  enabling  still  fur¬ 
ther  control  of  impurities.  Result: 
B&A  “Electronic  Grade”  Hydro¬ 
fluoric  Acid  offers  greater  reliability 
in  critical  etching  operations  . . . 
helps  reduce  rejects  and  improves 
quality  control  in  the  production  of 
semiconductors. 

These  new  ultra  pure  specifica¬ 
tions  for  “Electronic  Grade”  HF 
point  up  Baker  &  Adamson’s  con¬ 
tinued  leadership  in  supplying  high 
purity  production  chemicals  for  the 
electronic  industry.  B&A  “Elec¬ 
tronic  Grade”  Hydrofluoric  Acid  is 


available  in  1  lb.  plastic  bottle,  10  lb. 
returnable  plastic  jug,  10  lb.  non- 
returnable  polyethylene  bottle,  and 
6V4  gal.  polyethylene  carboy.  Re¬ 
member  ...  for  the  finest  in  electronic 
chemicals— specify  B&A! 


Quality  apacificationa  have  alao  baan 
improved  for  B&A  Reagent  Hydrofiuoric 
Acid,  48%  A.C.S.  The  new  reagent 
grade  promisee  greater  reliabiiity  In 
research  .  . .  fewer  variables  in  labora¬ 
tory  control  work  .  .  .  better  analytical 
control  .  .  .  more  reproducible  results. 


(Jiemical 


GENERAL  CHEMICAL  DIVISION 

40  Rector  Street,  New  York  6,  N.  V. 
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SINCE  1904 


temperatures  on  ceramic  forms  and 
treated  with  a  protective  coating  of 
silicone  varnish.  These  elements 
do  not  become  superconductors  at 
temperatures  at  least  as  low  as 
4.2  deg  Kelvin.  Units’  vswr  is  less 
than  1.2  to  3,000  me  and  average 
power  dissipation  is  1  w. 

CIRCLE  NO.  330  READER  SERVICE  CARD 


ieters 


NEW!  AAotching  AC  ond 
DC  M«t«rs  in  itriking  con- 
figurotion  of  glooming, 
trontporont  polystyrone 
modornixo  all  panoU.  Inter* 
changooblo  with  3V7** 
diomottr  motors,  rog* 
godly  built,  2%  accuracy, 
full-width  scales  in  all 
popular  ranges.  HOYT  No. 
1035  DC  ond  No.  1036  AC. 


No  solvent 
residue 


Test  Chamber 
self-contained 

Conrad,  Inc.,  141  Jefferson  St., 
Holland,  Mich.  The  Chemosphere 
test  chamber  model  FHV-27-5-5  is 
designed  for  high  altitude  testing 
in  the  Centigrade  range  between 
100,000  ft  and  260,000  ft  altitude. 
A  major  feature  is  that  the  cham¬ 
ber  combines  altitude  with  tem¬ 
perature  and  vibration  and  permits 
the  vibration  machine  to  be  coupled 
through  a  bellows  arrangement  per¬ 
mitting  test  items  within  the  cham¬ 
ber  being  bolted  directly  to  the 
vibration  machine  table.  Standard 
temperature  range  is  -1-300  F  to 
—  100  F.  Altitude  can  be  simulated 
up  to  200,000  ft  in  20  minutes; 
50,000  ft  altitude  can  be  attained 
at  the  rate  of  climb  ecpial  to  25,000 
ft  per  minute. 

CIRCLE  NO.  331  READER  SERVICE  CARD 


with  new  Freon*  solvents 


Be  sure  of  the  highest  occu- 
racy,  dependability,  and  V'Jf 
readability  —  plus  economy  — 
with  HOYT  precision  electri- 
cal  instruments.  Moving  coil,  ja\ 

rectifier,  and  repulsion  types  /A 
available  in  a  wide  variety  of  h  V 
sizes,  ranges,  cases,  and  col-  /  f  h 
ors— many  with  parallax-free,  /  j 

mirror  scales  ...  the  comp/efe  /■/ 

line  of  matched  AC  and  DC  i' 
Panel  Meters  for  original 
equipment  or  replacement  use.  /  /  y 
Also,  custom-designed  to  your  /J-  '  / 
most  exacting  specifications.  ^  | 

nyj 


In  degreasing  of  sensitive  mechanical 
and  electrical  assemblies,  “Freon”  sol¬ 
vents  by  Du  Pont  evaporate  completely 
— leave  no  deposit.  “Freon”  solvents 
are  high-purity  chemicals,  and  because 
no  inhibitors  are  needed  to  keep  “Freon” 
solvents  neutral,  no  residue  is  left  on 
parts  as  they  dry.  “Freon”  solvents  can 
be  recovered  and  reused  without  add¬ 
ing  inhibitors. 

Here  are  four  more  reasons  why  new 
“Freon”  solvents  are  extraordinarily 
safe  for  cleaning  delicate  parts  and  as¬ 
semblies. 


•  low  toxicity — “Freon”  solvents  are  odorless 
and  much  less  toxic  than  ordinary  solvents. 
Vapors  won’t  cause  nausea  or  headaches. 

•  Won’t  born  or  oxplodo — Underwriters’  Lab¬ 
oratories  report  “Freon”  solvents  nonex¬ 
plosive,  noncombustible  and  nonflammable. 


Write  lor  fully  |i|3 
illustroled  lit-  ||[j 
erolure  con- 
toining  de- 
jcriptioni,  en- 
gineering  / 
data,  and  low  /a 
prices.  /  / 


Write  to  Ex¬ 
port  Manager 
regarding 
world  -  wide 
ovailobility 
lor  Electronic, 
Industrial,  and 
Automotive 
applications. 


•  Noncorrosive — “Freon”  solvents  remain  neu¬ 
tral  through  repeated  degreasing  use  with¬ 
out  the  need  of  inhibitors. 


•  Negligible  effects  on  plastics,  elastomers,  in¬ 
sulation  and  color  coding — “Freon”  solvents 
remove  oil  and  grease  with  minimum  swell¬ 
ing  of  plastics  or  rubber  and  without  craz¬ 
ing  or  softening  paint,  wire  coatings  or  in- 
sulat  on. 

Write  for  free  solvents  booklet.  E.  I. 
du  Pont  de  Nemours  &  Co.  (Inc.), 
“Freon”  Products  Division  .529,  Wil¬ 
mington  98,  Delaware. 


Resistors 
vitreous  enamel 


ELECTRICAL 

INSTRUMENTS 


*Freon  is  Du  Font's  registered  trademark  for  its 
ftuonnated  hydrocarbon  solvents. 


Tru-Ohm  Products,  2800  N.  Mil¬ 
waukee  Ave.,  Chicago  18,  Ill.,  an¬ 
nounces  its  new  fixed  wire  wound 
vitreous  enameled  resistors,  now 
available  in  3  w,  5  w,  10  w  and  20  w 


BURTON. ROGERS  COMPANY 

Sales  Division 

42  Carleton  St.,  Cambridge  42,  Mass.,  U.S.A. 
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The  bifilar  helix  and  electron  gun 
structure  of  this  bockward  wave 
oscillator  tube  are  supported  by 
sapphire  rods.  The  tube  was  de¬ 
veloped  and  built  at  the  Electronics 
Research  Laboratory,  Stanford 
University,  and  operates  from  500 
to  lOOd  megacycles  at  100  watts. 


ingle  crystal  synthetic  sapphire  rods  are  being 
used  as  support  members  for  TWT  helices  and  elec¬ 
tron  gun  structures. 

Sapphire  offers  flexural  strength  at  elevated  tem¬ 
peratures, 'excellent  dielectric  properties,  small- 
diameter  rigidity,  strength  at  elevated  temperatures, 
low-loss  characteristics,  zero  porosity,  and  economy. 

In  addition  to  rods,  single  crystal  sapphire  is  avail¬ 
able  in  the  form  of  windows  and  domes  for  micro- 
wave  and' infra-red  systems.  Special  sapphir^  shapes 
for  custom  applications  can  be  obtained.  | 

Other  single  crystals,  such  as  ruby  and  doped 
fitania  for  maser  amplifiers  are  available.  LiNOE  also 
supplies  single  crystal  yttrium  iron  garnet,  for  solid- 
state  devices.  ^ 

Fpr  further  data,  write  to  Linde  Company,  Division 
of  Union  Carbide  Corporation,  30  East  42nd  Street, 
New  York  17,  N.  Y.  fn  Canada:  Linde  Company,' 
Division  of  Union  Carbide  Canada  Limited.  Address 
Department 


Lindff.  and  Union  Corbide"  are  regiitered 
trade  marks  of  Union  Carbide  Corporotion. 


‘■3’ 
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types.  These  resistors  have  steatite 
type  cores,  continuous  operating 
temperature  of  134  deg  maximum 
at  40  C  ambient;  are  resistant  to 
humidity;  are  furnished  in  5  per¬ 
cent  and  10  percent  tolerances;  have 
axial  leads  which  make  them  simple 
to  mount. 
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Every  inquiry 
gets  a 

tailor-made  answer 


Inverter 
high  frequency 

Power  Sources,  Inc.,  Burlington, 
Mass.  Model  SV2C1200  Sineverter 
is  a  general  purpose  inverter  for 
use  in  missiles,  aircraft  and  other 
applications  w’here  the  primary  a-c 
power  frequency  is  2,000  cps.  It 
employs  the  Sineverter  technique 
which  provides  sine-wave  power 
from  any  d-c  source  without  filter¬ 
ing.  Input  voltage  is  22  v  d-c  with 
transients  per  MIL-E-5894A.  Out¬ 
put  voltage  is  115  v  ±5  percent, 
2,000  cps  ±1  percent,  single-phase, 
0-50  va.  Waveshape  is  sinusoidal 
with  less  than  5  percent  total  har¬ 
monic  distortion. 

CIRCLE  NO.  333  READER  SERVICE  CARO 


om-oomce 

gives  you  complete  facts  about 
specific  locations  to  fit  your  needs 

Wc  feel  that  anyone  who  writes  us  deserves  a  personal  reply! 
That’s  why  your  answer  will  be  tailor-made  to  your  operations, 
your  marketing  situation,  with  plant  site  recommendations  screened 
to  meet  ^’OMr  requirements.  Other  companies  have  already  found 
our  personal  assistance  extremely  valuable.  You  will,  too.  Write, 
wire  or  phone  today,  knowing  that  your  inquiry  will  receive 
prompt,  tailor-made  attention. 


'  (iicriic 

fOwit 

COAH^ANIfS 


Metropolitan  Edison  Co.  1 
Penneylvenie  Electric  Co. 
New  Jersey  Power  &  Li^ht  Co. 
Jersey  Central  Power  A  Light  Co. 


Servo  Amplifier 
modular  unit 

Plug-In  Instruments,  Inc.,  1416 
Lebanon  Rd.,  Nashville,  Tenn. 
Model  SA-2002-P  d-c  servo  ampli- 


GENERAL  PUBLIC  UTILITIES 
CORPORATION 

Atti  Wm.  J.  Jomi*M>n,  Araa  Oavalopmcnt  Diractor,  Dapt.  E-6 
67  Brood  Si.,  Naw  York  4,  N.  Y.  WHitaholl  3-5600 
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ONLY  ®REGATRON 

PROGRAMMABLE  POWER  SUPPLIES 
HAVE  IT! 


0.01%  or  0.003  V  from  no  load  to  full  load 
.  .  .  this  is  the  conservative  regulation  specifica¬ 
tion  for  Regatron  Programmable  Power  Supplies 
equipped  with  chopper  stabilization.  And  just  as 
important,  chopper  stabilization  assures  a  higher 
order  of  regulation  and  stability  at  every  output 
voltage,  even  at  fractions  of  one  volt. 

There  are  other  advantages  too:  Chopper  sta¬ 
bilization  provides  for  exceptionally  higli  repeat¬ 
ability  of  voltage  control  settings  .  .  .  enhances 


remote  control  operation. 

And  chopper  stabilization  can  be  specified  at 
any  time.  The  compact  plug-in  unit  can  be  in¬ 
stalled  at  the  factory  as  an  original  accessory,  or 
it  can  be  installed  in  the  field.  A  complete  kit  is 
available  for  field  installations.  Instructions  and 
all  hardware  are  included. 

Ask  your  local  E/M  representative  for  more 
information,  or  write . . . 


•  REGISTEREO  U.S.  PATENT  OEFICE.  PATENTS  ISSUED  AND  PENDING. 


/Oi 

IVI  E  AS  U  R  E  IN/I  E IM  TS 

COMPANY.  INCORPORATED 

EATONTOWN  •  NEW  JERSEY 
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fier  is  designed  for  electro-hydrau¬ 
lic  control  system  applications  and 
features  overall  modular  construc¬ 
tion.  Installed  in  its  matching 
mounting  frame,  the  amplifier  may 
be  partially  withdrawn  from  the 
panel  under  full  power  for  adjust¬ 
ments  and  checks.  Further  with¬ 
drawal  disengages  the  unit  for 
complete  removal.  There  are  ad¬ 
justments  for  gain,  zero,  balance, 
dither  and  feedback  potentiometer 
excitation.  Internal  gain  of  the  unit 
is  greater  than  60  ma/v.  The 
quiescent  current  for  the  differen¬ 
tial  output  is  15  ma  for  loads  up  to 
3  K. 
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the  tough  jobs 

9®to  H 
Frenchlown 


Ask  any  engineer  why  he  selects 
Frenchtown  first  for  those  “must”  jobs, 
and  chances  are  he’ll  sum  up  his  answer 
in  a  single  word — confidence  ! 


Power  Supply 
modular  type 

Trans  Electronics,  Inc.,  7349 
Canoga  Ave.,  Canoga  Park,  Calif., 
has  added  model  RS-210  to  its  eco¬ 
nomical  modular  line  of  d-c  power 
supplies  for  use  in  laboratory,  test 
bench  or  original  equipment.  The 
new  module*  is  designed  with  silicon 
rectifiers  and  besides  being  availa¬ 
ble  in  the  time-saving  chassis  or 
subchassis  construction  illustrated, 
can  be  purchased  rackmounted  with 
and  without  meters. 

CIRCLE  NO.  335  READER  SERVICE  CARD 


It’s  the  reason,  too,  why  more  and  more 
engineers  make  Frenchtown  their  number 
one  supply  source  for  high  temperature 
ceramics,  components,  assemblies, 
ceramics-to-metal  seals,  metallized  ceram¬ 
ics,  and  specialized  body  compositions. 


Next  time  you  are  faced  with  one  of 
those  “tough  jobs”  and  want  to  be  sure 
to  come  up  with  the  right  answer— /oy/, 
check  with  Frenchtown.  You’ll  be  in 
good  company. 


Literature  is  available  on  Frenchtown 
materials  and  products.  We’ll  be 
happy  to  send  you  copies 
without  obligation. 

Write  today. 


Silicon  Rectifiers 
JAN  approved 

Transitron  Electronic  Corp., 
Wakefield,  Mass.,  announces  a  series 
of  axial  lead  JAN  silicon  rectifiers 
designed  for  use  in  applications 
that  demand  reliable  operation  at 
high  temperatures  and  under  severe 


PORCELAIN  COMPANY 


FRENCHTOWN.  NEW  JERSEY 
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TESTS  FOR  SHORT  CIRCUITS 


BaH«ry>op«rated,  portable  model 
TT>I  provides  quick,  reliable 
measurements  on  both  PNP  and 
NPN  transistor  types  of  low,  me¬ 
dium  and  high  power.  Universal 
panel  receptacle  and  test  leads 
accommodate  all  standard  and 
special  types.  Dual  scale  on  pre¬ 
cision  50-  microamp  ammeter  in¬ 
dicates  transistor  leakage  and 
gain,  diode  forward  and  reverse 
currents.  Ideal  for  laboratory, 
production  or  field  test.  Strong, 
shock-resistant  case. 


Write  for 


complete  specifications. 


THE  REFLECTONE  CORP.  •  STAMFORD,  CONN 
CIRCLE  NO.  238  READER  SERVICE  CARD 


for  computer,  missile,  radar,  and  air¬ 
borne  electronic  equipment. 

O  Provide  high  mirrofarad  ratings  in 
rases  of  nominal  size  and  weight  with¬ 
out  loss  of  quality  or  reliability. 

o  Offer  voltage  ratings  to  1.50  volts  d-c 
from  —  55C  to  -f-85C;  to  100  volts  for 
1250  operation. 

O  .\re  up  to  .50%  lighter,  .30%  smaller 
romnared  writh  lower  microfarad  units 
rateii  for  125C. 

SPECIFYING  INFOKM.YTION  on  G.E.’s 
complete  Taiitalytic  line  is  available  from 
your  nearest  .Apparatus  Sales  Office,  or 
write  for  GE.\-6766.\,  to  General  Electric, 
Section  449-11,  Schenertaily  5,  .N.  Y. 

Trademark  of  Gonorol  £h<tric  Co. 
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♦REGULATED  POWER  MODULE 
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All  design,  development  and  production  work 
has  been  completed  for  you  in  these  RPM  power 
modules.  Buy  them  as  catalog  items,  and  get 
these  advantages: 

Wide  choice  of  overlapping  adjustable  voltage  and  current 
ranges- 125  to  425  volts. ..50  to  400  milliamps. 

Excellent  regulation -0.05%  NL  to  FL,  or  10%  tine  change. 

Compactness -RPM  units  are  custom  designed  and  built 
with  our  own  transformers  for  most  efficient  use  of  space. 

Super-rugged  construction  includes  one  piece,  cast  alumi¬ 
num  housings  and  JAN  hardware.  RPM  modules  can  be 
mounted  in  any  position. 

High  reliability-achieved  by  use  of  top  quality  components 
throughout,  and  rigid  inspection  during  production. 


Request  ACDC  Uulletin  UOO, 


^<D  ID  CD 

- 


ELECTRONICS,  INC. 

2979  N.  Ontario  St.,  Burbank,  Calif. 
Formerly  NYT  ELECTRONICS,  INC. 
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environmental  conditions.  The  JAN 
,  types  IN538,  IN540,  and  IN547  offer 
high  efficiency  and  ease  of  mount¬ 
ing  In  nev.'  and  existing  rectifier 
applications.  Maximum  ratings  are 
I  200  V,  400  V,  and  600  v  respectively 
at  250  ma.  150  C  ambient  tempera¬ 
ture. 
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Tiny  Relays 
for  p-c  boards 


systems  translation . . . 

KELLOGG  MmiX 


easy -to -position  •  never  needs  adjustment 

USES  MINIATURE  SELENIUM  DISC  RECTIFIERS 

—  mounted  without  soldering  or  wiring. 

SIMPLE  CIRCUIT  REARRANGEMENT 

—  remove  covers,  reposition  discs. 

MOUNTED  ON  PHENOLIC  GRID 

—with  2  sets  of  vertical  and  horizontal  conductors. 

HIGH  MATRIX  CAPACITY 

10  X  30  or  300  miniature  rectifier  discs. 

Ideal  for  systems  requiring  translation  or  various  diode 
matrices,  such  as : 

1.  Automatic  warehouses— to  seek  out  or  sort  order  parts. 

2.  Chemical  proce.ssing  plants— all  controls  made  from  a 
central  point. 

Another  fine  product  for  the  growing  electronics  indus¬ 
try  backed  by  Kellogg  and  International  Telephone  and 
Telegraph  Corporation. 

Write  for  full  details  and  complete  catalog  of  Kellogg 
systems  and  components. 


r££Offff‘ 


^  CMtOAeO. ILLINOIS  1  j  {  J 

Kellogg  Switchboard  and  Supply  Company,  6060  South  Clcaro  Avenue, 
Chicago  38,  III.  Communicatlona  DIvlalon  of 
International  Telephone  and  Telegraph  Corporation. 

Manufacturers  of  Relays,  Hermetically  Sealed  Relays, 
Switches,  Miscellaneous  Telephone  Type  Components 


Potter  &  Brumfield,  Inc.,  Prince¬ 
ton,  Ind.,  announces  relays  with  ter¬ 
minals  located  on  0.2  in.  by  0.2  in. 
coordinates  to  permit  mounting  on 
printed  circuit  boards  by  automatic 
assembly  techniques.  The  new  ter¬ 
minal  layouts  are  available  on  both 
dual  coil  magnetic  latching  and  on 
single  coil  action  relays.  Both  re¬ 
lays  operate  under  100  g  .shocks  and 
30  g  vibrations  to  2.000  cps  with  no 
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Tantalum  Capacitor 
micromodule  type 

P.  R.  Mallory  &  Co.,  Inc.,  3029  E. 
Washington  St.,  Indianapolis  6,  Ind. 
The  micromodule  tantalum  capaci¬ 
tor  was  developed  in  two  thick- 
nes.ses,  0.028  in.  in  ratings  up  to 
15  /if  X  volts,  and  0.035  in.  in  rat¬ 
ings  up  to  30  pf  X  volts.  Three  dif¬ 
ferent  ratings  and  five  terminal 
arrangements  were  developed  in 
each  thickness.  The  units  have  an 
effective  operating  temperature 
range  of  —65  to  85  C. 
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NOT  ALL  COUNTERMEASURES  ARE  SUBTLE  - 

obvious  disaster  is  normally  avoided 


COUNTERMEASURES  and  the  diodon  hystrix 


Commonly  known  as  the  porcupine  fish, 
the  Diodon  possesses  one  of  nature’s  best 
countermeasure  systems.  When  danger 
is  imminent  he  takes  in  both  water  and 
air  expanding  to  several  times  his 
original  size.  He  also  presents  another 
defense  in  the  sharp  spines  that  com¬ 
pletely  surround  his  body.  Truly  an  effic¬ 
ient  countermeasure  system  by  nature. 


The  world  is  a  mass  of  defen¬ 
sive  ‘^bristles”  hut  none  are 
longer  or  sharper  than  ours. 


The  deterrent  striking  force  of  SAC 
could  well  be  likened  to  the  spines  of  the 
Diodon.  Most  certainly  anyone  foolish 
enough  to  try  to  gobble  up  this  country 
would  experience  a  fatal  case  of  indi¬ 
gestion.  Many  SAC  attack  bombers  are 
equipped  with  countermeasure  devices  of 
types  built  by  I.F.I.  which  assure  com¬ 
pletion  of  their  missions. 


INSTRUMENTS  FOR  INDUSTRY.  Inc. 
101  New  South  Road,  Hicksville,  L.  L.  N.Y. 


Cratluale  engiiiecr>  with  two  or  more  yearn  of  rirruil  appllralion  in  ihe  fields  of  elcrironlen  or  pkyalca  are  Invited  to  meet  wltk  Mr. 
John  Hirk«  in  an  informal  interview  or  nend  complete  rokume  to:  Dir.  Personnel,  IPIt  101  %ew  South  Road,  Hirk«iville,  New  York. 


ELECTRONICS  •  SEPTEMBER  11,  1959 


CIRCLE  NO.  171  Rc'ADER  SERVICE  CARD 


171 


contact  openings  in  either  armature 
position.  Relays  with  single  coil 
action  pull-in  at  260  mw’  at  25  C; 
dual  coil  latching  relays  at  230  mw. 
All  coil  connections  are  polarized  to 
take  advantage  of  permanent  mag¬ 
net  forces  in  the  relay. 
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r  Model  2545 

Operates  WITHOUT  Contacts  at  the 
Switching  Points! 


Klystrons 

7,500-hr  service  life 

Raytheon  Meg.  Co.,  Waltham  54, 
Mass.,  has  increased  the  life  war¬ 
ranty  of  its  line  of  low-power  com¬ 
munication  kly.strons  to  7.500  hr 
by  advanced  manufacturing  tech¬ 
niques  and  rigorous  quality  con¬ 
trol.  Designed  primarily  for 
microwave  communications  equip¬ 
ment,  the  mechanically  tuned, 
reflex-type  klystrons  cover  govern¬ 
ment,  studio  link  and  common  car¬ 
rier  frequency  bands.  Two  tubes 
are  used  in  each  relay  unit;  one  in 
the  transmitter;  one  in  the  receiver 
as  local  oscillator.  This  makes  it 
unnecessary  to  maintain  a  constant 
relationship  between  outgoing  and 
incoming  frequencies.  Tubes  can 
be  driven  in  parallel  from  a  single 
receiver-type  power  supply. 
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•  ONLY  MINIATURIZED  CONTROL  METER  .  .  .  now  available  without 
contacts. 


•  MORE  RELIABLE  SWITCHING  .  .  .  with  elimination  of  contact  re¬ 
sistance,  arcing  and  corrosion.  Signal  does  not  depend  on  pointer 
contact. 

•  FULL-SCALE  USE  ...  of  indicating  meter  always  available,  regard¬ 
less  of  control  point  settings. 

•  MORE  ACCURATE  READINGS  ,  .  .  with  indicating  circuit  com¬ 
pletely  isolated  from  the  switching  circuit. 

•  SIMPLEST  SYSTEM  ,  .  .  with  no  need  for  pull-in  or  locking  coils 
and  no  re-set  mechanism. 


•  EXTERNAL  ZERO  ADJUSTER 


•  Automatic  Process  Control 

•  Missile  Check-out 

•  Nuclear  Instrumentation 

•  Machine  Tool  Control 


Switching  is  accomplished  by  a  metal  shield  attached  to  the  pointer 
passing  between  2  mutually  coupled  coils  of  a  self-contained,  tran¬ 
sistorized  oscillator-detector-amplifier.  Positions  of  the  2  control 
points  are  manually  set  by  means  of  external  arms.  Provides  the 
same  scale  length  as  conventional  4*/^"  meters.  Accuracy  held  to 
±2%  of  full-scale  for  dc  and  ±5%  for  ac. 


FOR  ENGINEERING  DATA  SHEETS  ON  ELECTRONIC  CON¬ 
TROL  METER  AND:  Side  Indicators;  \  y%'  Ruggedized  Meters;  1"  and 
1  Vi”  Panel  Meters;  IVi”  VU,  and  Db  Meters;  Sub-Miniature 
Rotary  and  Lever  Sw'itches;  Miniature  Multitesters. 


A-C  Potentiometer 
high  linearity 

Perkin-Elmer  Core.,  Norwalk, 
Conn.  A  40  -ohm  output  impedance 
with  a  linearity  of  only  2:0.01  per- 


MINIATUmZATION  HEADQUAKTERS 

international  instruments 

INCORPORATED 

P.O.  BOX  2954,  NEW  HAVEN  15.  CONN.  •  Coble:  "INTERINSV 
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Replace  866  Rectifier  Tubes 

withnr^i 


TYPE  S-5130 
SILICON  RECTIFIERS 


^  Small  Size 
^  Long  Life 
^  Higher  Efficiency 
^  Greater  Circuit  Safety 
^  Safety  Construction 
^  Temperature  Versatility 
^  No  Warmup  Required 


Push-Button  Switch 
open  blade 

Robertshaw  -  Fulton  Controls. 
Co.,  P.  O.  Box  449,  Columbus  16, 
Ohio.  A  push-button  switch  de¬ 
signed  for  mounting  through  a 
panel  features  dpdt  circuitry  and 
performs  the  functions  of  two 
separate  switches  with  resulting 
savings  in  cost  and  space.  It  has 


cent  is  obtained  in  the  Vernistat 
model  3-B  a-c  potentiometer.  It 
substantially  eliminates  loading 
error  problems.  Unit  also  features 
high  resolution  and  minimal  phase 
shift  in  a  small  lightweight  pack¬ 
age.  Quadrature  at  400  cps  is  less 
than  0.1  mv  per  v.  Minimum  input 
impedance  at  400  cps  is  50,000 
ohms  (constant) ;  maximum  input 
voltage  at  400  cps  is  35  v. 
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DEPT.  D-S,  41S  NORTH  COLLEGE  AVE..  ILOOMINGTON.  INOIANA 

IN  CANADA;  700  WESTON  RD..  TORONTO  9,  TEL.  ROGER  2  7535 
EXPORT:  AD  AURIEMA,  INC..  NEW  YORK  CITY 


Resistors 

wire-wound 

Leonard  Electronics,  Inc.,  1209 
Olympic  Blvd.,  Montebello,  Calif.  A 
new  line  of  Delta  Ohm  precision 
wire-wound  resistors,  with  resist¬ 
ance  tolerance  to  0.005  percent  if 
desired  and  operating  temperature 
range  from  —  65  C  to  -f  135  C  has 
been  announced.  Available  in  ap¬ 
proximately  40  sizes  and  wattages 
at  pre.sent,  the  line  surpasses  the 
requirements  of  both  MIL-R-93B 
and  MIL-R-9444.  Size  range  is 
from  ]  in.  by  S  in.  to  i  in.  by  2  in., 
with  wattages  from  0.1  w  to  2.0  w. 
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SEND  FOR  DATA  SHEET 


The  Tarzian  Type  S-5130  Silicon  Rectifier  was  designed  as  a  direct  replace¬ 
ment  for  866  mercury  vapor  rectifier  tubes.  The  S-5130  is  capable  of  con¬ 
tinuous  duty  operation  of  300  ma  dc  at  10,400  PIV  with  a  resistive-inductive 
load.  Smaller  than  the  866  tube,  the  S-5130  requires  no  filament  power  or 
warmup  period.  The  Tarzian  type  S-5130  conserves  space  and  performs 
more  efficiently  than  the  866.  Shock  hazard  is  minimized  by  use  of  an  im¬ 
pregnated  housing.  Capable  of  operation  in  temperatures  to  1(X)®C,  the 
S-5 1 30  is  ideal  for  use  in  applications  which  demand  ruggedness,  efficiency 
and  ability  to  withstand  temperature  variation. 


ELECTRICAL  CHARACTERISTICS 


.  300 

.  SINGIE  PHASE  MAIF  WAVE 

.  .  .  CONTINUOUS 

. RESISTIVE  INDUCTIVE 

. .  100*C  MAXIMUM 

.  DERATE  RMS  INPUT  VOLTAGE  BY  S0% 


MAX  RMS  INPUT  voltage... 
MAX.  INVERSE  PEAK  VOLTAGE 
MAX.  PEAK  CURRENT  (MA)  . . 

MAX  OC  CURRENT  (MA) . 

CIRCUIT . 


TYPE  LOAD 


AMBIENT  TEMPERATURE . 

NOTE;  FOR  CAPACITIVE  LOAD  DERATE  DC  CURRENT  BY  20% 
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CURTISS 


WRIOHT 


combination  side  and  tail  solder 
terminals  for  easy  wiring  and  is 
mounted  with  two  No.  4-40  ma¬ 
chine  screws.  It  is  rated  at  10 
amperes,  125  v  a-c  and  has  gold 
flashed  contacts.  Switch  has  0.015 
in.  minimum  overtravel.  Operating 
force  on  the  button  is  8  oz  max¬ 
imum,  and  release  force,  also 
measured  on  the  push  button,  is 
2  oz  minimum. 

CIRCLE  NO.  342  READER  SERVICE  CARD 


CUSTOM  DESIGNED 

ELECTRONIC  COMPONENTS 


TIME  DELAY  RELAYS 

Instant  reset  —  Voltage  compensated 

Curtiss-Wright  “IR”  thermal  time  delay  relays  reset  the  instant 
they  are  de-energized.  The  second  cycle  will  always  provide 
the  same  delay  as  the  first  cycle.  Variations  from  22  to  32  volts 
will  not  aflfect  the  time  delay  of  the  “IR”  Series. 

SPECIFICATIONS 

Time  delay . Preset  20  to  180  seconds 

Contact  arrangement.  .SPST,  DPDT  OR  SPOT 

. —  65°C  to  -f  125°C 

.  ounces 

Terminals . Hooked  solder  type 

Mounting . 

Variations  of  the  above  relay  characteristics 
upon 


Rotary  Switch 
compact  unit 

Controls  Co.  of  America,  9555 
Soreng  Ave.,  Schiller  Park,  Ill.  A 
.selection  of  eight  different  combi¬ 
nations  of  1,  2  or  3  spst  switch 
positions  are  offered  in  series  777 
rotary  switch.  The  versatile  unit 
features  v*.i-in.  wide  spade  termi¬ 
nals  with  holes  for  solder  connec¬ 
tions,  positive  indexing,  metal  cover 
and  a  molded  nylon  .shaft  and  cam. 
It  is  rated  at  10  amperes,  125  v 
a-c;  h  h-p,  125/250  v  a-c. 

CIRCLE  NO.  343  READER  SERVICE  CARD 


New  DIGITAL  MOTORS 


Stepping  motors  for  high  reliability  ap- 
plications.  Meet  the  requirements  of 
assured  reliability  and  long  life  for  air- 

craft,  missile  and  automation  systems.  HHHIHHIHHi 

FEATURES  I  B'-flirectional  •  Positive  lock  •  Dynamically 
I  balanced  •  Simplicity  of  design  •  High  pulsing  rate. 


New  ULTRASONIC  DELAY  LINES 


Enables  development  engineers  to  em¬ 
ploy  new  concepts  in  existing  and  pro¬ 
jected  applications.  Low  in  cost,  small 
in  size  and  simple  to  operate. 


SPECIFICATIONS 

Delay  range . 5  to  6000  microseconds 

Tolerance . ±0.1  microsecond 

Signal  to  noise  ratio . Greater  than  10:1 

Input  and  output  impedance. 50  to  2000  ohms 

Carrier  frequency . 100  kc  —  1  me 

Delay  to  pulse  rise  time . Up  to  800:1 


Accelerometer 

potentiometer-type 

Pacific  Scientific  Co.,  6280  Chalet 
Dr.,  Los  Angeles,  Calif.  Model  4205 
Potentiometer-type  accelerometer 
measures  only  1.1  in.  wide,  1.5  in. 
long,  and  0.8  in.  deep.  It  delivers 
2  percent  accuracy  over  a  —10  to 
+  30  g  range,  and  is  designed  as  an 
inexpensive  instrument  for  tele- 


WRTTE  FOR  COMPLETE  COMPONENTS  CATALOG  159 
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metering  and  control.  Silicon  fluid 
damping  is  utilized  for  exceptional 
shock  and  vibration  immunity. 
Temperature  range  is  from  —56  C 
to  +82  C. 

CIRCLE  NO.  344  READER  SERVICE  CARD 


Helipot  Division  of 
Bockman  Instruments.  Inc. 
Fullerton.  California 
Engineering  representgtjyjfg} 
in  29  cities 


Interval  Timer 
digital  unit 

Erie-Pacific,  12932  S.  Weber  Way, 
Hawthorne,  Calif.  Model  2202TL  is 
a  compact,  rugged,  digital  interval 
timer  designed  especially  for  air¬ 
borne  or  ground  support  operation 
under  extreme  environmental  con¬ 
ditions.  Silicon  solid-state  devices 
are  employed  to  meet  military  tem- 


potentiometers 

dials 

delay  lines 

expanded  scale  meters 
servomotors 
breadboard  parts 
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SQUARE 


IIFW 

I^KiWV  Model  S3  RET 

LOW  COST 

ELAPSED  TIME  INDICATOR 

Uni«aled«  bok^lite  cose  design  provides 
low  cost.  Self-storting  synchronous  motor 
drives  5-digil  counter;  records  hours  to 
99999  Of  hours  ood  tenths  to  9999.9 
Sqvof*  Model  53  SET  also  availobic. 

For  110  or  220  volt,  60  cycle  AC.  Standord 
ASA/MIL  3yj"  mounting.  Dota  on  request. 
Marion  fnifrumenf  Division,  Minneopolis- 
Honeywe/f  Reguiotor  Co.,  Monchester,  New 
Hampshiff  US  A. 

Copynghi  ®  19SV,  Marion 


marioit  ^ 

If  fircTiONict  Mffis  ttit  irf  J.M. 

meters  ^ 


EICO 

Electronics 

Catalog 


you  save  50%  on  Top-Quality 

Test  Instruments 
Hi>Fi  •  Ham  Gear 

KITS  AND  WIRED 

for  professional  and  home  use 


TEST  INSTRUMENTS 

battery  eliminators 
battery  testers 
bridges 
decade  boxes 
electronic  switch 
flyback  tester 
oscilloscopes 
probes 
signal  and 
sweep  generatars 
tube  testers 
transistor  tester 
vacuum  tube 
voltmeters 
volt-ohm- 
mllllammeters 


HI-FI 

stereo  and  monaural 
tuners 

preamplifiers 
power  amplifiers 
integrated  amplifiers 
speaker  systems 

HAM  GEAR 

cw  transmitter 
modulator-driver 
grid  dip  meter 

OVER  m  MILLION 
EICO  instruments  in 
use  throughout 
the  world. 


LIFETIME  service  and  calabration  guarantee. 
IN  STOCK  at  your  neighborhood  EICO  dealer. 
Send  now  for  FREE  catalog  E9 


! C O^-}  ■  praised  by  the  experts 


as  BEST  BUYS  IN  ELECTRONICS 


perature  specification.s.  No  vacuum 
tubes  are  used  other  than  the 
counting  decades  which  are  efficient, 
reliable  and  long-lived  cold  cathode 
gas  tube  devices.  Pluggable  glass 
epoxy  printed  circuit  boards,  one  on 
either  side  of  the  unit,  swing  out-  j 
ward  for  easy  access  to  board  com-  : 
ponents  and  the  e(|uipment  interior,  i 
CIRCLE  NO.  346  READER  SERVICE  CARD 


Cut  Holes 
In  Less  Than 
90  Seconds! 


CHASSIS  PUNCHES 


Make  any  size  hole  you  want  for 
sockets,  plugs,  meters,  others  . . . 
do  it  taster  with  less  effort  with 
famous  Walsco  L.T.*  Chassis 
Punches.  Easy  to  use . . .  last  a 
lifetime.  Send  postcard  for  free 
literature. 
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send  for  this 


Division  of  Tntron  Inc. 

Western  Plant:  Los  Angeles  18.  California 
Mam  Plant;  ROCKFORD.  ILLINOIS.  U.S.A. 

CIRCLE  NO.  234  READER  SERVICE  CARD 


Crystal  Filters  !  rLl  ^ 

in  the  37.mc  range  *  O  U  « 

Hycon  Eastkrn,  Inc.,  75  Cam-  (»i.T...w.isco...ciu,i,.  i««-Toi,y  d«„n) 

bridge  Parkway,  Cambridge  42,  WALSCO  ELECTRONICS  MFC.  CO. 

Ma.s.s.  Model  254  serie.s  crystal  fil-  Division  of  leition  me. 

,  ,  .  ,  ,  ,  ■  Western  Plant:  Los  Angeles  18.  California 

ters  are  designed  to  be  directly  Mam  Plant:  rockford.  Illinois,  u.s.A. 

paralleled  with  no  isolation  pad-  CIRCLE  NO.  234  READER  SERVICE  CARD 

ding  networks  in  order  to  minimize 
r-f  losses.  System  selectivity  is 
achieved  at  the  r-f  frequency. 

Therefore,  false  triggering  due  to 
undesired  adjacent  signals  is  elim¬ 
inated.  Operating  temperature 
range  is  —40  C  to  -|-85  C.  Vibra-  | 
tion  is  5  g  to  100  cps,  2  g  to  1,000 
cps.  Size  is  Si'll  in.  long  by  I  in. 
wide  by  li  in.  high. 
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Beacon  Transmitter 
for  space  vehicles 

Applied  Science  Corp.  of  Prince¬ 
ton,  P.  O.  Box  44,  Princeton,  N.  J. 
A  miniature,  low-power  combina¬ 
tion  subcarrier  oscillator  tran.smit- 
ter,  designed  for  use  in  .satellite  or 
space-vehicle  tracking  systems,  is 
now  available.  Carrier  frequency  of 


176  CIRCLE  NO.  176  READER  SERVICE  CARD 


if 


CIRCLE  NO.  235  READER  SERVICE  CARD 
SEPTEMBER  11,  1959  •  ELECTRONICS 


V 


I 


the  transmitter  can  be  chosen  from 
any  crystal  controlled  frequency  in 
the  range  of  100  to  150  me.  The 
output  power  of  30  to  100  mw 
achieves  line-of-sight  operation 
from  150  to  1,000  miles  in  normal 
satellite  applications.  The  trans¬ 
mitter  is  intended  to  be  amplitude 
modulated  although  phase  modula¬ 
tion  at  subcarrier  frequencies  up  to 
22  kc  can  be  used. 

CIRCLE  NO.  348  READER  SERVICE  CARD 


Scaler 

transistorized 


Radiation  Instrument  Develop¬ 
ment  Laboratory,  Inc.,  5737  S. 
Halsted  St.,  Chicago  21,  Ill.  Model 
49-22  offers  both  preset  time  and 
preset  count.  The  digital  readout 
system  used  is  fully  transistorized 
and  allow's  the  displayed  numbers 
to  be  read  at  wide  angles  and  in 
direct  sunlight.  Re.solving  time  is 
J  /iisec  with  maximum  counting  rate 
of  2  me.  Count  capacity  of  10'  is 
included  with  time  capacity  to  1,000 
minutes.  Amplifier  sensitivity  is 
i  mv  and  gain,  1,000.  Printed  cir¬ 
cuitry  and  modular  construction  are 
used  throughout. 
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Limit  Detector 
digital  unit 


Systron  Corp.,  950  Galindo  St., 
Concord,  Calif.  Absolute  accuracy 
is  achieved  with  the  model  1470 
digital  limit  detector.  Low-go-high 
indication  to  an  exact  number  of 
counts  is  made  possible  by  two 
banks  of  presettable  switches.  Unit 
can  be  integrated  with  any  Systron 
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TIME  SLASHED  FROM  15  MINUTES  TO  15  SECONDS! 


PROBLEM:  ground  the  copper  armature  ground  wire  of  a  miniature  servo 
motor.  The  method  used  was  to  drill  a  hole  through  the  armature  lamina¬ 
tions,  drive  a  brass  pin  through  the  hole,  then  solder  the  .005”  ground  wire 
to  the  pin. 

SOLUTION:  a  RAYTHEON  WELDING  ANALYST  recommended  a  DC  welder 
to  weld  the  wire  directly  to  the  steel  shaft  of  the  armature. 

RESULT:  time  reduced  to  15  seconds-stronger,  more  reliable  electrical 
connection. 


HOW  YOU  CAN  BENEFIT: 

If  you  have  a  small  metal  parts  joining  problem, 
see  your  Raytheon  Welding  Analyst.  He  will  be 
happy  to  help  you-without  cost  or  obligation. 
Mail  the  coupon  below  for  full  details. 


£xe«//«nct  In  Eltelronict 


MAIL  THIS 
COUPON 
FOR  FREE 
ANALYSIS 

— without 
cost  or 


TO;  RAYTHEON  COMPANY 

INDUSTRIAL  APPARATUS  DIVISION 
PRODUCTION  APPARATUS  DEPT.  EH9 
WALTHAM  54,  MASS. 


I 


□  Please  send  me  literature  on  Raytheon  Welding 
Systems. 

□  Please  have  a  Raytheon  Welding  Analyst  contact  me. 

My  problem  is:  (describe  metals,  thicknesses,  type  of 
part,  etc.) 


obligation. 
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counter  to  provide  alarm,  digital 
control,  or  classification  of  basic 
measurements.  Reliability  is  in¬ 
creased  by  the  use  of  solid-state 
circuitry  throughout.  A  front  panel 
light  indicates  high-within-low  as 
the  unit  monitors  each  counting 
cycle.  Contact  closure  outputs  pro¬ 
vide  classification  or  control  for 
each  of  these  conditions. 
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D-C  Relay 
telephone-type 

Oh  MITE  Mfxi.  Co.,  3665  Howard  St., 
Skokie,  Ill.  Model  TO  medium  size, 
telephone-type  d-c  relay  provides 
increased  operating  sensitivity,  as 
compared  to  certain  miniature  tele¬ 
phone  type.s,  because  of  its  longer 
coil.  The  terminals  project  at  the 
mounting  and  for  through-panel 
connections.  Hinge  pin  armature 
construction  is  employed,  and  a 
staked-in  polepiece  eliminates  the 
air  gap  between  the  polepiece  and 
frame  for  increased  operating  sen¬ 
sitivity.  A  wide  range  of  operating 
voltages? — up  to  220  v  d-c — is  avail¬ 
able. 
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Despite  their  identical  appearance,  those  young  innocents  are  barely 
fraternal.  They  art  destined  for  fame,  but  along  different  Roads 
of  Life. 


The  one  on  the  left  latches  magnet-  The  little  fellow  on  the  right,  on 
ically,  eats  only  50  mw.  and  works  best  the  other  hand,  offers  a  ready  rtptace- 
in  a  circuit  designed  expressly  with  his  wetil  suitable  for  existing  equipment 
characteristics  in  mind.  He’s  also  a  few  where  standard  DPDT  switching  is 
months  older  than  his  colleague,  and  needed  and  the  signal  level  is  up 
has  already  made  solid  friends  with  at  around  200  mw.  As  such  he’s  looking 
least  one  big  military  group.  They  like  forward  to  making  an  even  wider 
his  particular  combination  of  magnetic  circle  of  friends  than  his  companion 
latching  operation,  high  sensitivity,  and  —  especially  since  he  can  take  just  as 

#  ability  to  take  30  g’s  much  vibration  and 
of  vibration  to  5000  shock  and  is  put  to- 
cycles  and  100  g  gether  with  exactly 
shocks  both  on  paper  the  same  care  and  high 
anJ  in  the  flesh.  class  materials.  T'l  ' 


Both  of  these  hermetically  sealed  prodigies  are  described  in  their  birth 
certificates  which  you  can  get  for  the  asking.  If  you  think  the  50  mw.,  mag¬ 
netic  latching,  left-hand  one  is  for  you,  ask  for  the  Series  32  specs;  if  it’s  the 
right-hand,  "on-off"  one  you’re  interested  in,  specify  Srrifs  33.  Don’t  try  to 
go  by  looks  —  everything’s  coming  in  crystal  cans  these  days. 


Miniature  Tetrode 
for  tv  receivers 

Radio  Corp.  of  America,  Harrison, 
N,  J.  The  6FV6  is  a  new  sharp- 
cutoff  tetrode  of  the  7-pin  minia¬ 
ture  type  designed  for  use  as  an  r-f 
amplifier  tube  in  vhf  tuners  of  tv 


Sigma  Corporate  Image 


SIGMA  INSTRUMENTS,  INC. 
62  Pearl  Street,  So.  Braintree  85,  Mass. 
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receivers.  This  tube  has  a  high 
transconductance  (8,000  /imhos) 
and  a  high  ratio  of  plate  current  to 
grid-No.  2  current  (7  to  1).  The 
high  transconductance  provides  for 
high  gain  per  stage  with  corre¬ 
sponding  reduction  in  equivalent 
noise  resistance.  The  high  ratio  of 
plate  current  to  grid-No.  2  current 
provides  good  signal-to-noise  ratio. 

CIRCLE  NO.  352  READER  SERVICE  CARD 


these  features. 


OPERATING  SPEEDS  RELIABILITY 


4  BIT  DATA  @  20  linat/MC. 

6  BIT  DATA  @10  lin«>/MC. 

PAPER  FEED  TIME . 15  Ml 

SERIAL  LOADING  RATE  20  kci 


CUSTOM  DESIGNS 

Designs  to  meet  MIL  or 
Commerciol  Specs. 


Solid  state  storage,  tronsistor* 
ized  hammer  drive  and  paper 
feed  .  . .  troublesome  contacts 
and  wiper  arms  eliminated  by 
reluctance  pickup.  Digital 
logic  throughout. 

COMPATIBILITY 

4  or  6  bit  input  data  in  par¬ 
allel  or  serial-parallel  form 
and  in  any  coding  system. 


FLEXIBILITY 

Self-synchronized  or  random  (slaved)  operating  modes 
Tailored  horizontal  and/or  vertical  formats 
Modular  construction  permits  wide  variation  of  characteristics 
Accessible  input/output  command  functions  for  maximum  utility 


The  mark  of 
Engineering  Quality 


look  to  Potter  for  o  complete  line  of  magnetic  and  perforated  tope 
handlers,  associated  equipment  and  system  combinations, 

POTTER  INSTRUMENT  COMPANY,  INC. 

Sunnyside  Boulevard,  Ploinview,  N.  Y. 


OVerbrook  1-3200 


Potter  has  career  opportunities  foe  qualified  engineers 
who  like  a  challenge,  and  the  freedom  to  meet  if. 


Snap-Acting  Switch 
subminiature 

Unimax  Switch  Division,  The  W. 
L.  Maxson  Corp.,  Ives  Road,  Wal¬ 
lingford,  Conn.  Type  USM4  snap¬ 
acting  switch  withstands  continued 
use  at  temperatures  up  to  400  F. 
It  measures  only  25/32  in.  long  by 
i  in.  wide  by  i  in.  high.  Small  size 
permits  the  switches  to  be  gang- 
mounted,  four  to  the  inch,  for  mul¬ 
tiple-circuit  control  in  miniaturized 


Building  Block 
dual  flip-flop 

Digital  Equipment  Corp,,  Mayn¬ 
ard,  Mass.  A  dual  flip-flop  contain¬ 
ing  two  identical  flip-flops  with 
built-in  output  amplifiers  is  part  of 
a  new  line  of  5  me  transistorized 
system  building  blocks.  The  dual 
flip-flop  is  designed  to  provide  sav¬ 
ings  over  the  cost  of  separate  flip- 
flops  in  buffer  and  control  regi.sters 
and  other  non-counting  applica¬ 
tions.  The  system  building  blocks 
are  u.sed  in  making  permanent  or 
semipermanent  digital  computer- 
type  sy.stems  and  in  other  data 
handling  applications. 

CIRCLE  NO.  353  READER  SERVICE  CARD 


C^ 


/ii 


HIGH  SPEED  alphanumeric  PRINTER  with  ^ 
integrated  storage  and  programming  electronics 


A  POTTER  EXCLUSIVE 
Stellite  Type  Font»  To  Order 
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apparatus.  Electrical  ratings  of  the 
spdt  switch  are:  2.5  amperes,  30  v 
d-c,  inductive;  5  amperes,  30  v  d-c, 
resistive;  and  5  amperes,  125/250  v 
a-c. 
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...3000  SERIES 

for  Magnetic  Core  and  Logic  Test 

•  High  Source  Impedance 

•  50  ma  to  2.5  amp  Stabilized  Output 

•  Rise  Times  to  35  millimicroseconds 

•  Useable  to  3  megacycles 


Available  in  2  or  4  channel 
configuration,  the  3000  Series  is 
specifically  designed  for  wide  ap¬ 
plication  in  the  design  and  test  of 
current  pulse  driven  devices,  with 
particular  consideration  given  to 
the  requirements  of  ferrite  and  thin 
film  memory  and  switch  cores. 

The  equipment  produces  variable 
width,  amplitude,  and  rise  time 
outputs  from  external  triggers,  or 
may  be  operated  as  on  amplifier 
with  output  widths  controlled  by 
input  signal  durations.  Typical  sig- 
nol  sources  are  ordinary  pulse 
generators,  programmed  digital 
trigger  generators,  gate  genera¬ 
tors,  and  transistor  logic. 


inuH 
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Model  3010A 
FOUR  CHANNEL  GENERATOR 


Write  for  complete  data— our  Bulletin  3000/  EE 

Also  available  with  multichannel 
progrommed  10  bit  trigger  generator  — 

—  Requett  Bulletin  5I0OB/  EE 


PLUG-IN  MODULAR  CONSTRUCTION 
provides  unparalleled  flexibility 
of  application  and  ease  of  maintenance. 


Electro-Pulse  offers  a  COMPLETE  LINE  of 
pulse  generating  and  coding  equipment: 

S  General  Purpose  Pulse  Generators 

I  Word  Generators 

s  Time  Delay  Generators 

s  Gate  Generators  13  ^ 

I  Code  Group  Generators  H 

s  Pulse  Train  Generators  ® 

I  Time  Mark  Generators 

I  Electronic  Counters  Cfl  ,  ; 


Model  4S60A 
10  MC  DUAL  PULSE  GENERATOR 


Representatives  in  Major  Cities 


Stectw  -  ^ctiUc, 

1 1861  TEAie  ST.,  CULVER  C/TY,  CALIF.  •  Phone;  UPfon  0-9193  or  EXmonf  8-6764 


A-C  Voltmeter 
suppressed  zero 

ERA  Pacific,  Inc.,  1760  Stanford 
St„  Santa  Monica,  Calif.  Model 
SZV-125  voltmeter  provides  ex¬ 
panded  scale  reading  accuracy 
without  sacrificing  valuable  scale 
space  for  compression  at  the  low 
end.  Full  scale  deflection  is  accom¬ 
plished  for  the  voltage  range  of 
100  V  a-c  to  125  v  a-c,  thus  pro¬ 
viding  adequate  coverage  for  the 
normal  range  of  115  v  :i.l0  per¬ 
cent.  Reading  accuracies  of  ±0.2 
V  and  meter  accuracies  of  better 
than  1  percent  are  obtainable.  A 
time  constant  of  less  than  0.5  .sec 
provides  faster  readings  and  closer 
monitoring  of  line  conditions. 
Unit  may  be  used  on  frequencies 
between  50  and  450  cps. 
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Pressure  Switch 
for  missile  use 

Frebank  Co.,  711  W.  Broadway, 
Glendale  4,  Calif.,  has  developed  a 
miniature  pressure  .switch  for  mi.s- 
sile  and  similar  space  applications. 
Model  3486  is  designed  for  use  with 


N£W! 

SUctfux- ^ttc. 

MliUlHIICROSECOND 


CURRENT  PULSE  GENERATORS 
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NEW!  An  Electronic 
ANALOG  COMPUTER 
KIT  for  just  i^19995 


both  hydraulic  fluids  and  gases,  and 
for  400  psi  to  3,000  psi  systems.  Its 
snap  action  design  is  such  that  it  is 
extremely  resistant  to  acceleration, 
shock  and  vibration.  Bearing  a 
maximum  weight  of  only  il  oz,  the 
switch  has  a  temperature  range 
from  —65  F  to  -f-275  F,  a  proof 
pressure  of  4,500  psi  and  a  burst 
pressure  of  7,500  psi.  It  can  be 
supplied  in  spst,  spdt  or  dpst. 

CIRCLE  NO.  3S6  READER  SERVICE  CARD 


Snap  Bushing 
variety  of  i.d/s 

HEY.MAN  Mkg.  Co.,  Kenilworth, 
N.  J.  A  new  Heyco  nylon  bushing 
snaps  into  a  I  in.  diameter  chassis 
hole  and  locks  under  finger  pres¬ 
sure.  No  threated  holes  or  nuts  are 
required  to  hold  it  in  place.  It  can¬ 
not  be  removed  unless  the  nylon 
step-clips  are  compressed.  Wire, 
cable,  hoses  or  tubing  can  then  be 
run  through  the  bushing,  which, 
being  nylon,  provides  a  neat  ap¬ 
pearing  and  smooth  unbreakable 
insulation  protection.  The  bush¬ 
ing  is  available  with  various  in¬ 
side  diameters,  and  requires  no 
tools  to  install. 
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•  Simulatas  M*chanicAl  ProbUmt,  Procttttt  tfid  CondHIent 

•  Seivct  MalhtmaticAl  Probitmo 

(Add,  Sub..  Olvtdu.  Multiply,  Intuprat*,  DIffaruntUtu.  pat  Trantfav  ^unctiona) 

•  In  a  Claaa  by  Itaalf,  But  Camparaa  in  Functiana  to  Computara  Coatinp  Ovav  fl.Mi.M 

•  Easy  to  Build  In  3S  to  4P  Houra  With  No  Exparlanca 


The  lowest  priced  computer  of  its  quality  available  anywhere,  the  new  Heathkit 
EC-1  Computer  now  puts  advanced  enginerrinff  techniques  within  reach  of  all. 

Industry  will  find  the  EC-1  invaluable  in  trial  solutions  to  mechanical  and  math¬ 
ematical  problems  .  .  .  shortens  engineering  time,  speeds  up  preliminary  work, 
frees  the  advanced-computer  time  for  more  complex  problems  and  final  solutions. 
And  the  EC-1  aids  in  training  computer  operators  and  acquainting  engineers  with 
computer  versatility  and  operation. 

Schools  and  colleges  will  find  the  EC-1  ideal  for  teaching  and  demonstrating  in 
engineering,  physics,  and  math  classes;  pierfect  for  laboratory  use  in  teaching 
computer  design  and  applications. 

Indiciduals  will  find  the  EC-1  a  fascinating  helpier  in  solving  mathematical  and 
mechanical  problems.  To  consultants  and  those  who  work  alone,  the  EC-1  soon 
becomes  an  indispensable  path  to  speedy,  trustworthy  solutions. 

Set  up  scores  of  complex  problems  with  the  assortment  of  precision  components 
and  patch  cords  supplied.  Read  problem  results  directly  on  the  3-range  computer 
meter,  or  use  an  external  read-out  device  such  as  the  Heathkit  OR-1  DC  Oscillo¬ 
scope,  or  a  recording  galvanometer.  Meter  can  be  switched  to  read  output  of  any 
amplifier  for  problem  results  or  balancing  purpioses.  Informative  manuals  provided 
show  how  to  set  up  and  solve  typical  problems,  illustrate  operating  procedures, 
and  supply  basic  computer  information,  references,  and  construction  procedure. 
Shpg.  Wt.  43  lbs. 

SPECIFICATIONB:  9D.C.  Oo^rationai  AmDlMiers  usif>0  ona6U8  pef  ampiilter;  each  solves  mathematical 

problems:  each  balanced  by  individual  oanel  control  without  removing  problem  set  up.  Computing  components  mount 
on  connectors  and  plug  into  panel  sockets  Open  loop  gain  arprommately  1000.  Output  60to  +60  volts  at  3  ma  Power 
Supplies:  +300  volts  at  26  ma  electronically  regulated:  variable  from  +?50  to  +350  b>  control  with  meter  reference  lor 
‘^»'tting  +300  volts.  Negative  150  volts  at  40  ma  regulated  by  VR  tube.  Coefficient  Potentiometers:  Five  on  panel  Initial 
Condition  Potentiometers:  Three  on  par>el:  used  to  introduce  initial  velocity,  acceleration,  etc.  on  the  thre**  “given  * 
Quantities.  Repetitive  Operation:  Multivibrator  cycles  a  relay  at  adiustable  rates  (.1  to  15  CPS),  to  repeal  the  solution 
any  number  o*  times:  permits  observation  ol  effect  on  solution  of  changing  parameters  Meter:  50^50  ua  movement. 
Power  Requirements:  105-125  volts,  50-60  cycles.  1W  watts.  Dimensions:  19%*  W.  x  IIH^H.  x  15*  D. 


Order  Direct  by  Mall  or  sae  your  naarast  Authorizad  Haathkit  Oealar 


HKATH  COMPANY  BENTON  HARBOR  14,  MICH. 

I'  ^  ■  .ubtldlary  o(  Oaystrom,  Inc. 


Voltage  Regulator 
broad  band 

ARMOUR  Electronics,  4201  Red¬ 
wood  Ave.,  Los  Angeles  66,  Calif. 
The  PoweRite  broad  band  line  volt¬ 
age  regulators  extend  equipment 
life  as  much  as  50  percent  and  as¬ 
sure  optimum  performance  for  all 
types  of  electronic  devices  operat- 


Please  send  the  latest  Free  Heathkit  catalog. 


ADDRESS 


Mall  the  coupon  now  for 
tho  Frot'  Hoathhit  Cataiog 
daacribing  ovor  tOO  aaay- 
to>l>uild  HaothSIt  producta 
including  last  aoufomant.  ^ 
ham  radio  gear,  moiino 
aguipmant  and  hUfi 
componants. 


iTATE 


ALL  PRICES  F.O.B.  BENTON  HARBOR.  MICH.  PRICES  AND  SPECIFICATIONS 
SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
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Capacitors 

common  anode 
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Illinois  Condenser  Co.,  1616  N. 
Throop  St..  Chicago  22,  Ill.,  an¬ 
nounces  type  SMTUCP  common 
anode  miniature  electrolytic  capaci¬ 
tors.  They  are  dual  capacitors  in 


SERVO  SYSTEM  ANALYZERS  AT  WORK: 


ing  on  a-c  voltage.  The  new,  fully 
transistorized  regulators  provide  4 
kva  of  power  regulated  to  within 
±0.5  percent  and  operate  equally 
well  at  any  frequency  between  45 
cps  and  400  cps.  They  display  re¬ 
sponse  rates  of  better  than  60  v/sec, 
are  power  factor  insensitive  and 
show  less  than  0.01  percent  total 
harmonic  distortion. 
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SERVO  CORPORATION  of  AMERICA 


20-20  Jericho  Turnpike  •  New  Hyde  Park,  L.  U  New  York 


ON  STAGE  AT 
EVERY  STAGE 


SERVOSCOPE® 


plays  a  role  from  concept  to  tracking 


SERVOSCOPE  servo  system  analyzers  are  playing  a  part 
today  in  every  phase  of  the  missile  industry,  from  test¬ 
ing  the  blue-sky  dream  to  tracking  the  blue-sky  path. 
For  example,  SERVOSCOPE  is  being  used  for: 


—  Complete  analyses  of  any  missile  control  system  in 
minutes,  whether  it  be  electro-hydraulic,  electro¬ 
mechanical,  or  electro-pneumatic!  —  GO,  NO-GO  pro¬ 
duction  testing  or  detailed  debugging  of  missile  control 
systems  and  components.  —  Ready  analyses  of  radar 
and  other  tracking  servo  systems. ..in  the  field  as  easily 
as  in  the  breadboard  stage. 


Only  the  highly  flexible  SERVOSCOPE  can  play  so  many 
roles  in  the  missile  field.  Why?  Because  of  its  wide-range 
coverage,  providing  precise  and  rapid  results;  its  fast 
direct-setting  and  read-out;  its  high-accuracy  measuring 
of  phase,  transient  response,  and  gain;  and  swift  plot¬ 
ting  of  Nyquist,  Bode,  or  Nichols  diagrams. 


A  full  line  of  five  models  provides  a  full  range  of  essen¬ 
tial  features. 

•  Covers  the  frequency  range  from  .001  to  100  cps.  • 
Evaluates  AC  carrier  and  DC  servo  systems.  •  Gener¬ 
ates  sine  waves,  modulated  carrier  wave,  and  square- 
wave  phaseable  signals  with  respect  to  either  electronic 
linear  sweep  or  sinusoidally  modulated  reference  signal. 

•  Frequency  calibration  accuracy  of  ±.  2%,  phase  meas¬ 
urement  accuracy  of  ±  1%.  •  Accepts  any  carrier  fre¬ 
quency  from  50  to  5,000  cps.  •  Indicates  by  means  of 
SERVOSCOPE  indicator  or  oscillograph  recording. 


These  same  features  lead  to  all-stage  use  of  SERVO¬ 
SCOPE  in  Aviation,  in  Instrumentation,  Communication, 
Navigation,  Electronic  and  Electrical  Engineering,  Edu¬ 
cation,  Computers,  and  in  many  other  areas. 


Acquaint  ua  with  your  aervo  analyaia  problema.  Specification 
and  application  data  ia  available.  Request  TDS  1100-3 


Self-Balancing  Pot 
miniaturized 

Daystrom  Pacific,  9.320  Lincoln 
Blvd.,  Los  Angeles  45,  Calif., 
announces  a  highly  versatile,  min¬ 
iature  flight  test  instrument,  Auto¬ 
pot  series  EMP-NS2,  with  dimen¬ 
sions  of  3i“<i  by  Si'n  by  7  in.  This 
self-balancing  potentiometer  is  de¬ 
signed  to  accept  outputs  from 
thermocouples  or  other  tran.s- 
ducers  used  in  flight  test  pro¬ 
grams.  It  converts  temperature, 
pressure,  stress,  flow  or  accelera¬ 
tion  signals  into  direct-reading  in¬ 
dications.  Plug-in  construction 
permits  simple  conversion  of  basic 
model  for  either  millivoltmeter  or 
pyrometer  applications.  Operation 
is  completely  automatic  due  to  new 
servo  design. 
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I  r^ANSCO 


PRODUCTS  INC. 

12210  NEBRASKA'AVENUf 
lOS  ANGELES  25.  CAIIEORNIA 


one  case,  and  their  common  anode 
construction  with  isolated  cathodes 
allows  economy  and  space  savings 
in  modern  transistor  electronic  cir¬ 
cuitry,  Isolation  bei.'ween  cathodes 
allows  the  electronic  designer  to  use 
individual  capacitors  for  dual  filter¬ 
ing,  by-pass,  or  coupling  where  two 
or  more  individual  capacitors  were 
previously  needed. 
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COAXIAL  SWITCHES 


iRANSCO 


Transco  makes  more  varieties  of  broad  band  Coaxial 
Switches  than  any  other  company.  Here  are  some 
examples  of  our  complete  product  line: 


YTYPE  Solenoid  Actuated 
SPST,  SPOT 

A  ^ 


A  TYPE 

Solenoid 

Actuated 


MTYPE 

Manual 
SPOT  to  SP6T, 
DPDT& 
Transfer 


E  TYPE  Motor  Actuated 

SPOT  to  SP6T,  DPDT  &  Transfer 


LTYPE 

Motor  Driven 

Lobing 

Switch 


YLTYPE  Solenoid  Actuated 
SPOT  for  RGn7/U  &  Similar 
\Jr.,  Cables 


Future  with  this  progressive,  well 
established  firm. 


't 

CAPACITORS 


new  multisectional  Netic  Co-Netic 
magnetic  shielding  assembly  which 
facilitates  installation  in  existing 
equipment  without  dismantling  the 
structure.  It  is  particularly  suited 
for  assembled  .sensing  or  guidance 
devices  that  display  an  unantici¬ 
pated  .sensitivity  to  magnetic  fields. 
The  unique  overlapping  multisec¬ 
tional  a.s.sembly  is  designed  to  pro¬ 
vide  effective  shielding  without 
modifying  the  initial  .structure  or 
dismantling  a  complex  electronic 
.set-up.  Design  flexibility  permits 
effectively  enclosing  virtually  any 
configuration. 
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ITRAMON”  CAPACITORS 
OF  PROVEN  QUALITY 
ARE  USED  IN ' 

THESE  MISSILES: 


D-C  Power  Supply 
for  lab  use 

Perkin  Engineering  Core.,  345 
Kan.sas  St.,  El  Segundo,  Calif.,  has 
developed  a  new  400-cycle  a-c  input 
d-c  power  supply  utilizing  a  com¬ 
bination  of  magnetic  amplifiers, 
transistors,  silicon  power  rectifiers, 
and  a  silicon  Zener  diode  which  pro¬ 
vides  extremely  reliable  long  life 
i  and  excellent  dynamic  load  regula¬ 
tion.  Model  M-1201  has  a  transient 
regulation  of  -tlO  percent  with  a 
step  change  of  no  load  to  full  load 
or  vice  versa  and  recovers  to  within 
1  percent  of  the  output  voltage  set¬ 
ting  in  less  than  0.1  sec.  Ripple  is 
less  than  0.05  v  rms.  A-c  input  is 
115/200  to  126/220  v  and  d-c  output 
is  24/32  V  at  25  amperes. 


Silicon  Diodes 
stable,  reliable 

Continental  Device  Core.,  12911 
Cerise  Ave.,  Hawthorne,  Calif.  A 
new  series  of  silicon  diodes  is  manu¬ 
factured  by  the  controlled  fusion 
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technicjue  which  effects  precise  con-  j 
trol  over  the  junction  formation  I 
and  geometry  and  leads  to  very 
uniform  characteristics  in  produc¬ 
tion.  Types  CDllll  through  CD- 
1116  have  working  voltages  through 
300  V  and  forward  currents  in 
excess  of  i  ampere  at  1  v.  Reverse 
currents  are  below  5  millimicro- 
amperes  at  the  maximum  working 
voltage. 
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Count  Rate  Meter 
rack-mounted  i 

Hamner  Electronics  Co.,  Inc.,  ' 
Princeton,  N.  J.  The  N-701C  log  j 
count  rate  meter  is  designed  specifi¬ 
cally  for  direct  counting  of  pul.ses 
resulting  from  nuclear  disintegra¬ 
tions.  It  is  used  with  scintillation 
detectors,  G-M  counters,  BF,  coun¬ 
ters  and  reactor  instrumentation. 
There  is  a  maximum-count  limit 
switch  that  may  be  u.sed  to  activate 
an  alarm  system  or  other  external 
device  that  will  signal  the  presence 
of  excessive  radiation.  Scale  expan¬ 
sion  allows  any  three  adjacent  dec¬ 
ades  to  be  selected  by  a  front  panel 
switch. 
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A-C  Voltage  Divider 
ultralinear 

Electro-Measurements,  Inc.,  7524 
S.W.  Macadam  Ave.,  Portland  1, 
Oregon,  announces  a  new  a-c  voltage 
divider,  the  model  DT-72  Uekatran. 
A  laboratory  standard  is  now  avail¬ 
able  to  measure  voltage  ratios  with 
a  linearity  accuracy  of  better  than 
0.0001  percent  (1  ppm).  Specially 


Build  This  Superb 
Orgau  From  Simple  Kits  and 


The  Beautiful 
CONSOLETTE 

—  the  only  small  or¬ 
gan  with  two  full  61- 
note  keyboards  and 
22  stops.  Requires 
only  2'  X  3'2"  floor 
space!  Commercial 
value  approximately 
$1600  or  more  —  yet 
you  save  over  50*}; 
when  you  build  this 
thrtlllnglnstrument  I 


SAVE  OVER  50%! 


LET  US 
SEND  YOU 

FREE 

DETAILS 

HOW  TO  ASSEMBLE  A 

fjr/wfet 

ELECTRONIC  ORGAN 

IN  SPARE  TIME! 


Give  Your  Family  A  Lifetime  of  Musical  Joy 
With  A  Magnificent  Schober  ELECTRONIC  Organ! 


Now  you  can  build  the  brilliant,  fnll-rangc  *•"«*  f®'  Comp'®*®  O®*"''*  •"  Sthober  Orgoni 
ScIioIkt  CoNstn-FTTK  or  the  larger  Conc  khi  *>"«*  f®'  0®'non$tration  Rerord 

Modki.  with  simple  hand  tools.  No  skills  The  eon|)on  will  liring  yon  a  h.nids<inie  16- 
are  necessary  to  eonstrnet  an  instrument  with  page  Ixxiklet  in  full  eolor  dest  ril>ing  SehoIxT 


oiu-  of  the  finest  reputations 
among  eleefronie  organs.  \o 
wiMKlworking  necessary  —  eon- 
soU's  come  eompletely  assc-m- 
hled  and  finished.  .-Ml  yon  do  is 
ass<-ml)le  clearly  marked  elec¬ 
tronic  parts  guided  hy  clear  il- 


THE  GREAT 

CONCERT  MODEL 

Specification*  of 

American  Guild 
of  Organists 


organs  in  detail,  phis  articles  on 
how  easy  and  rewarding  it  is  to 
Imild  your  own  organ  and  Iiow 
pleasant  and  (|iiji'k  it  is  to  learn 
to  play  till'  org.m.  In  addition, 
we  ha\c  prep.ireil  an  c-.\eiting 
111"  hi-fi  I.P  record  ilemonstrat- 


histrations  and  detailed  steji-hy-step  inslriie- 
tions.  Kven  teen-agers  e.m  assemlile  tlie 
•Sehoher!  Von  hnihl  from  kits,  as  fast  or  as 
slowly  as  you  please... at  home,  in  spare 
time  — with  a  small  table  serving  as  your 
l•ntire  work  shop! 

Pay  As  You  Build  Your  Organ; 

Start  With  As  Little  As  $18.94! 

You  may  start  huilding  your  Seholier  at  once 
with  an  iinestiiR-nt  of  as  little  as  SlS.b4.  The 
musical  instrument  you  assemhle  is  us  fine, 
and  technically  perfect,  as  a  commercial 
org.m  hnilt  in  a  factory  —  yet  >oii  s;i\e  o\’cr 
50'I  on  top-ipiiility  electronic  parts,  on 
high-priced  lahor,  on  usual  retail  store  mark¬ 
up!  In  yoiir  own  liome,  with  yonr  own  liands 
you  Imild  an  organ  witli  f'cimiiif  pipe  orgmi 
fmie.v  in  an  infinite  variety  of  tone  colors 
to  bring  into  yonr  home  the  full  grandeur 
of  the  Emperor  of  Instruments.  S'on  may 
build  the  Oonsoi.ktte  for  yonr  honu-,  or  yon 
may  want  to  Irnild  the  great  Covckut 
Modki.  for  home,  chnreh,  sc-IkmiI  or  theatre. 
Von  save  50%  and  more  in  either  c.ise. 


ing  the  full  range  of  tones  and  voices  uvail- 
ahle  on  the  Seholier,  which  yon  may  have 
for  only  S2.00  (refunded  when  yon  ortler  a 
kit),  i.iteratnri'  on  the  Scholn'r  is  FREE! 
There  is  no  ohiigation;  no  .salesman  will  call. 


Mail  This  Coupon 
For  FREE  Literature 
and  Hi-Fi  Record 
Today! 


The  Sthober  Organ  Corp.,  Oepl.  EL-I  > 

2248  Broadway,  New  Yorh  24,  N.  Y.  ' 

I  r '  Please  send  me  FREE  full-color  booklet  and  I 
I  other  literature  on  the  Schober  organs.  | 

I  □  Please  send  me  the  10"  hi-fi  Schober  demon  . 
I  stration  record.  I  enclose  $2  00  (refundable  on  | 
I  receipt  of  my  first  kit  order).  • 

I  Namt .  I 

\  Addrtss . . . .  • 

I  I 

^  Citv  . suit . 
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constructed  toroidal  transformers 
are  combined  to  provide  seven  dec¬ 
ades  of  accurate  voltage  division. 
Accuracy  is  maintained  over  a  wide 
range  of  audio  frequencies,  input 
voltages  and  ambient  temperatures. 
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TYPE  328-A 

By  ACTON  LABORATORIES 


FREQUENCY  RANGE 
FROM  10  CPS -50  KC 


PHASE  ACCURACY  1° 
FROM  10  CPS-10  KC 


LONG-TIME 

STABILITY 


l-F  Test  Set 
multifunction  unit 

Telonic  Industries,  Inc.,  Beech 
Grove,  Ind.  The  SSX-2/PAM-2 
combines  in  one  instrument  the  fol¬ 
lowing  functions:  r-f  sweep  signal, 
c-w  signal  .source,  variable  marker, 
video  pulse,  c-w  pulse,  audio  modu¬ 
lated  c-w,  and  high  level  audio  volt¬ 
age.  Simplified  procedures  are  in¬ 
corporated  for  complete  testing  of 
i-f  amplifiers  and  similar  equip¬ 
ment.  Accuracy  is  ±0.25  percent. 
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FEATURING  . . .  Direct  reading  from  0’  to  360°  in  6  ranges  of  60° 
each  (on  a  5*  meter  scale)  •  Wide  variety  of  applications  •  Recorder  connec¬ 
tion  •  Can  operate  from  external  45  volt  battery 

Type  328-A  is  designed  specifically  to  measure  the  phase  angle  in  degrees 
between  two  sinusoidal  or  non-sinusoidal  voltages  within  a  frequency  range 
from  10  cps  to  50  kc.  It  is  capable  of  handling  a  wide  variety  of  applications 
in  the  field  of  audio  facilities,  supersonics,  servo-mechanisms,  geophysics, 
vibrations,  acoustics,  aerial  navigation,  electronic  power,  transformation, 
signalling,  computing  amplifiers  and  resolver  systems. 

Acton  Laboratories’  Type  328-A  Phase  Meter  is  extremely  simple  to 
operate.  All  controls  arc  functional.  Readings  of  phase  angles  are  indicated 
directly  on  meter  scale  which  has  six  full-scale  ranges  of  360°,  .300°,  240°, 
180°,  120°,  and  60°.  Phase  angle,  as  measured  by  the  328-A  is  defined  as 
the  angular  .separation  of  the  corresponding  zero-axis  crossings  of  the 
periodic  signals  being  compared. 

Available  as  Type  328-AR  with  a  19*  panel  for  rack  mounting. 


SPECIFICATIONS 

Amplitude  Range  —  .25  to  170  volts  peak  (1  volt  min.  below  500  cps) 

Phase  Accuracy  —  For  input  signals  above  10  volts  peak  from  10°  to  350° 
Frequency  Phase  Accuracy 

10  cps— 10  kc  1® 

10  kc  —  30  kc  2° 

30  kc  —  50  kc  3° 

Input  Impedance  —  One  megohm  shunted  by  20  mmf 

Recorder  Output  —  Maximum  voltage  at  360°  is  —2.0  volts.  Internal  output 
impedance  is  approximately  100,000  ohms 

Power  Supply —  105-125  volts,  60  cycles  A.C.  Total  power  consumption  is 
approximately  20  watts. 

Terminals  are  also  provided  for  operating  from  an  external 
45  volt  battery. 

Dimensions  —  15J4*  W.  x8J4*  H.  x  lOJ^  D.  (cabinet  mounted) 

Weight  —  18  lbs. 

Complete  technical  details  on  Type  328-A  Phase  Meter  are  available  on 
request . 


Comparator 
high  precision 

Wayne  Kerr  Corp.,  2920  N.  4th  St., 
Philadelphia  33,  Pa.,  announce.s  the 
B-821  low  impedance  comparator 
for  accurate  comparison  of  an  un¬ 
known  impedance.  It  compares  im¬ 
pedances  in  the  order  of  1,000  ohms 
against  a  known  standard  with  an 
accuracy  of  0.001  percent,  and 
covers  ratios  between  standard  and 
unknown  of  0.8:1  and  1.2:1  in  steps 
of  0.00001.  Ar  external  a-f  source 
and  detector  are  required.  The 
maximum  effective  impedance,  look- 


ACTON  LABORATORIES,  INC. 

517  MAIN  STREET,  ACTON,  MASS.  •  COIonial  3-7756 
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computer 

racks, 

consoles, 

&  cabinets 


injf  back  into  the  bridtre,  is  a  few 
milliohms;  measurement  frequency 
can  be  between  500  cps  and  5  kc. 

CIRCLE  NC.  368  READER  SERVICE  CARD 


Preset  Controller 
for  industrial  use 

Dynapar  Corp.,  5150  Church  St., 
Skokie,  ill.,  has  developed  a  tran¬ 
sistorized  preset  controller  series 
designed  specifically  for  heavy  duty 
industrial  production  applications, 
such  as  counting,  measuring  and 
control  for  automatic  cutting-to- 
length,  batch  counting  and  sequenc¬ 
ing,  automatic  machine  tool  posi¬ 
tioning,  and  many  other  measuring 
and  control  functions.  Units  oper¬ 
ate  directly  from  all  types  of  .sens¬ 
ing  devices,  and  have  provision  for 
a  wide  range  of  optional  outputs. 
Pre-set  range  is  0  to  180,000  counts 
per  minute,  with  instantaneous  re¬ 
set  (optional:  to  75,000  counts  per 
sec).  Numerical  readout  consists  of 
either  glow  counter  tubes  or  Nixie 
in-line  indicators. 

CIRCLE  NO.  369  READER  SERVICE  CARD 


Models  MF,  NF  and  HF  fans,  with  propeller 
diameters  of  55i",  6Ji'’  and  8"  respectively,  are 
produced  to  fulfill  such  design  criteria  as:  high 
output,  light  weight,  compactness  and 
self-contained  construction. 

Power  requirements  are  50-60  or  400  cps,  10 
or  30.  The  fans  can  be  mounted  with  their  shafts  in  any 
position.  Motors  can  run  in  both  high  and  low  ambient 
temperatures  and  require  no  maintenance.  Venturi  ring 
permits  simple  mounting  to  a  dust  filter  housing 
or  cabinet  wall.  Push  or 
pull  air- flow  available.  ^ 

Write  for  complete  catalog 
information  for  the  fan  ^  ^ 

that  best  meets  your 
particular  requirements. 

Motors  are  covered  by  U.S.  Pat.  Design  So.  174,148.  Other  V.S.  and  Foreign  Pats.  Pend, 


Amplifier 

record-playback 

Potter  Instrument  Co.,  Inc.,  Sun- 
ny.side  Blvd,.  Plainview,  N.  Y. 
Model  921  family  of  write/read 
amplifiers  affords  users  of  digital 
magnetic  tape  transports  a  wide 
choice  of  characteri.stics  for  vir¬ 
tually  any  current  or  advanced  ap¬ 
plication.  Tape  speeds  from  1  in./ 
sec  to  150  in. /.sec  can  be  accommo¬ 
dated,  with  a  respon.se  to  minimum 
signal  levels  as  low  as  150  gv.  De¬ 
signed  for  compatibility  with  exi.st- 
ing  return  to  zero  and  non-return 
to  zero  recording  systems,  this 


AIR  VOLUME -CFM 


II  tf  1 11  Un  mfg.  CO., 

WOODSTOCK,  NEW  YORK 
In  Canada:  The  Hoover  Co.,  Ltd.,  Hamilton,  Ont. 
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amplifier  equipment  offers  a  choice 
of  d-c  level  or  preselected  pulse 
width  for  output  use.  D-c  level  or 
pulse  is  also  acceptable  for  input 
to  w’rite  amplifier. 

CIRCLE  NO.  370  READER  SERVICE  CARD 


The  Industry’s  First  Complete  Line  of 


Multi-Turn  Precision  Potentiometers 


Spectrol’s  sturdy  new  metal 
multi-turns  are  as  tough  to  push  out 
of  shape  as  Sir  Spectrol,  our  man 
in  armor.  Available  in  eight  models, 
featuring  anodized  aluminum 
cases  with  3/ 1 6  inch  thick  walls  that 
absorb  no  moisture  —  dissipate 
more  heat  faster  and  stay 
dimensionally  stable.  These 
armored  pots,  four  3-turn  and 
four  1 0-tum,  will  operate  from 
-55°Cto-|-125°C  and 
withstand  relative 
humidity  of  95%. 


Buffer  Storages 
flexible/control 

Ui/An  Controls,  Inc.,  40  Leon  St., 
Boston  15,  Mass.  A  new  line  of 
sequential-to-sequential  buffer  stor¬ 
ages  are  based  on  coincident-cur¬ 
rent  magnetic  storage  elements. 
The  buffers  are  designed  to  imple¬ 
ment  digital  data  transfer  between 
systems  or  equipments  that  are 
a.synchronous,  or  have  different 
data  rates,  for  collection  of  regular 
or  aperiodic  data  from  tapes,  ana- 
log-to-digital  converters,  and  other 
digital  sources.  The  exceptional 
flexibility  of  the  buffers  is  at¬ 
tributed  to  a  unique  modular  con¬ 
trol-system  design.  Units  feature  a 
wide  range  of  standard  control 
options. 
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You  can  choose  diameters  of  7/8, 1, 
1-5/ 16  and  1-13/16  inches  in  both 
three  and  10-turn  models.  Standard 
linearity  tolerance  is  ^0.25%  with 
special  linearity  available  to  *0.020%. 
Like  Sir  Spectrol,  the  man  in  the  iron 
suit,  the  new  metal  multi-turns  will  take 
a  respectable  jolt.  They  function  to 
20g  vibration  from  55  to  2,000  cps 
and  withstand  30g  shocks. 


For  more  details,  call  your  Spectrol  engineering  representative  list¬ 
ed  in  the  yellow  pages  or  write  us  direct.  Please  address  Dept.  18. 


Diameter  (Inches  max.) 


C*oaxial  Relay 
high  speed 

Electronic  Computer  Co.,  618 
Maple  St.,  Conshohocken,  Pa.  Her¬ 
metically-sealed  coax  relay  for  in¬ 
put  applications  in  data  system  and 
other  uses.  Features  are:  coiled 
impedances,  to  6,000  ohms ;  low’  con¬ 
tact  resistance;  operating  rate,  up 
to  500  closures  per  .sec;  pull-in  and 


standard  resistance  25-  10-  25-  10-  30-  10-  50-  20- 

ran|einohms(±3%)  125K  36K  150K  40K  300K  90K  400K  120K 


Special  resistance  to  250K  7SK  2S0K  75K  750K  240K  1  meg  330K 


1704  South  Del  Mar  Avenue 
San  Gabriel,  California 
'•  In  armor  I 
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SET  IT  DOWN! 
HOOK  IT  UP! 


COMPLETE  I 
AUTOM  ATI  C 
DE-IONIZER 


Here  is  a  complete,  loaded,  fully*  ] 
instrumented,  automatic  ionXchange 
unit  in  a  neat,  compact,  and  ready-to- 
operate  "package.”  It  is  equipped  with 
our  own  Illco/Matic,  all-plastic,  air- 
actuated  valves,  which  have  been 
specially  developed  for  ionXchange  ser¬ 
vice.  The  Control  Panel,  also  our  own 
design  and  manufacture,  provides  all 
necessary  quick-adjustment  features, 
and  requires  only  electrical  hook-up  to 
the  terminal  box  on  the  frame.  The 
only  other  connections  required  arc  to 
plant  service. 

FUI.1.Y  ASSEMBLED  AND 
READY  TO  INSTALL 

All  structural  assembly  of  elements,  all 
piping,  all  wiring,  and  all  installation 
of  air  lines  is  done  in  our  factory  by 
men  of  long  experience.  Then  the  unit 
is  tested  for  proper  operation  of  all 
circuits,  loadi-d  with  the  proper  sup¬ 
porting  beds  and  resins,  painted,  bolted 
to  a  skid,  and  crated  for  delivery  to  (he 
exact  spot  it  will  be  used.  This  is  the 
quickest,  easiest,  and  surest  way  for  you 
to  get  a  reliable,  ready-to-go  ionXchanger 
—  arranged  and  instrumented  to  suit 
your  special  needs,  whatever  they  are. 

Write  for  Particulars 

I  ILLINOIS  WATER 
TREATMENT  CO. 
•  40  Cedar  Si. 
Rockford.  III. 

NEW  YORK  OFFICE;  141  E.  44Hi  Si..  New  Varli  IF,  N.V. 
CANADIAN  OIST.:  Pvmpt  •  Safleiwrt,  Ud.,  lenden.  Cm. 

CIRCLE  NO.  236  READER  SERVICE  CARD 
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release  time,  less  than  1  millisec; 
operating  currents,  to  0.5  ampere 
resistive  also  can  be  used  on  induc¬ 
tive  devices  with  contact  protec¬ 
tion;  contact  capacitance,  le.ss  than 

1  ppl, 

CIRCLE  NO.  372  READER  SERVICE  CARD 


Portable  Chamber 
heat,  cold,  vibration 

Conrad,  Inc.,  141  Jefferson  St., 
Holland,  Mich.  Model  FBV-8  tem¬ 
perature  vibration  chamber  fea¬ 
tures  a  hydraulic  lift  for  raising 
or  lowering  the  chamber  to  accom¬ 
modate  a  vibration  exciter  lead 
through  the  bottom  of  the  chamber 
or  with  an  acces.sory  adapter  dia¬ 
phragm  through  the  side  of  the 
chamber.  Temperature  range  is 
-f  800  F  to  ambient  temperature  or 
with  liquid  CO^  cooling  to  approxi¬ 
mately  —  100  F.  Instrumentation 
is  available  with  several  options 
from  indicating  controllers  to  strip 
chart  potentiometer  recording  con¬ 
trollers. 
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Frequency  Meters 
expanded  scale 

A.merican  Machine  &  Foundry 
Co.,  1025  North  Royal  St.,  Alex¬ 
andria,  Va.  The  commercial  model 
direct  reading  frequency  meter  uses 
a  square  4i  in.  meter  face.  It  has  a 
0.25  percent  accuracy  and  a  range 
from  380  to  420  cps.  A  separate 


, WHERE 
GROUND 
SUPPORT 
^  DEMANDS 
DIRECT  READING  OF 
PHASE,  NULL,  VOLTS 


FOR  FLIGHT  LINE, 

PRE-UUNCH,  MAINTENANCE 

NORTH  ATLANTIC 
PHASE  ANGLE  VOLTMETER 

in  one  portable  package,  provides 
direct  reading  of  in-phase  volts, 
quadrature  volts,  phase  angle,  nulls 
—  without  accessory  equipment. 
Compact,  rugged  and  unaffected  by 
harmonics— it  simplifies  support  sys¬ 
tems,  reduces  human  error  in  test, 
adjustment,  analysis  of  complex 
electronics. 

Its  accuracy  and  versatility- (1  mv  to 
300  v,  0—360*)  have  been  demon¬ 
strated  in  the  Atlas,  Polaris,  Pershing 
and  F-105  programs.  It  can  be  sup¬ 
plied  for  single  frequency  or  broad¬ 
band  measurements,  for  dolly  or 
console  mounting,  or  as  a  module 
for  complete  checkout  systems.  For 
full  specs,  write  for  Bulletin  201. 


Model  202BR. 
usod  witli  Sp«rry  SP30  Fli|h(  Director 
6V4”  by  19“  X  7V4" 


NORTH  ATLANTIC 
indtiatriea,  inc. 

603  Main  Stroot,  Wastbuiy,  N.V. 
EDgowood  4-L122 
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Specialists  in  Layer  Wound  Capacitors  Since  1925 

1950  SHIRIOAN  «OAD,  NOITH  CHICACO,  III. 


sensor  may  be  mounted  independent 
of  the  indicating  meter  to  minimize 
panel  space.  The  sensor  unit  weighs 
2  lb,  is  compact  (approximately  10 
cu  in.)  and  is  potted  for  ruggediza- 
tion.  The  meter  has  been  tempera¬ 
ture-compensated  and  needs  no  cali¬ 
bration  in  the  field. 
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Pressure  Transducer 
low  range 

Taber  Instrument  Corp.,  North 
Tonadanda,  N.  Y.  A  new  low  range 
pressure  transducer  measures  cor¬ 
rosive  gas  and  liquid  pressures  up 
to  200  psi.  Fast  accurate  responses 
(1  millsec)  to  dynamic  pressures 
result  from  the  small  pressure 
cavity  and  bonded  strain  gage  con¬ 
struction.  Measuring  element  is  a 
bonded  strain  gage-proving  ring. 
Pressure  on  the  proving  ring  sets 
up  strains  in  the  ring  which  are 
transmitted  to  the  .strain  gages. 
This  produces  a  linear  electrical 
output  signal  proportional  to  the 
pressure.  Such  signal  may  be  u.sed 
for  either  control  or  measurement 
in  the  most  precise  of  systems.  The 
measurement  system  is  relatively 
in.sensitive  to  spurious  respon.ses. 
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Typical  Performance  Characteristics 

1—  Very  high  insulation  resistance  (One  million  megohms  per 
microfarad  at  25*C). 

2—  Standard  Temperatures  -55‘’C  to  200'’C.  Specials  up  to  300®C. 

3—  Close  tolerance  available  to  -V5%  (±10%  standard). 

4—  Low  dissipation  factor,  less  than  .05%  at  25®C. 

5—  Low  capacity  drift  with  temperature  ( — 100  PPM  per  degree  C). 

6—  Minimum  dielectric  absorption  (Less  than  .05%). 


Typical  Size  of  Metallized  Teflon  Capacitor 

RATING:  115  V,  400  cps  at  200*C.  continuous,  .5  mfd. 
SIZE:  IVa'xV'xW'  - 


Photo  at  right  shows  Potter  Capacitor 
using  Teflon  dielectric  furnished 
Grimes  Mfg.  Co.  for  aircraft  anti¬ 
collision  light  application. 


'Teflon  if  a 
DuPont  Trade  mark 


Write  for 
Bulletin  E9 


Frequency  Standard 
encapsulated 

Array  Engineering,  Inc.,  225 
Santa  Monica  Blvd.,  Santa  Monica, 
Calif.  Series  RK200  encapsulated 
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IN  EVERY  FIELD,  THERE  IS  ONE 
FOREMOST  NAME  ...  IN  SONIC 
ENERGY,  THAT'  NAME  1$  BENDIX 


solid  state  standards  use  a  new  cir¬ 
cuit  principle  to  provide  any  single 
pulse  rate  and/or  square  wave  fre¬ 
quency.  An  external  tuned  amplifier 
can  produce  a  sinusoid.  Pulse  rate 
is  120  cps  to  100  kc;  square  wave, 
60  cp.s  to  50  kc.  Pulse  output  is 
+  1.0  V  minimum  into  5  K;  square 
wave,  5  v  peak  into  50  K. 
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RADIOISOTOPES 
PROVE 
EFFICIENCY 
OF  BENDIX 
SONIC 
ENERGY 
CLEANING 


ground  j 
InL  support  I 
instrumentation 


How  clean  is  clean?  For  some  parts  and 
assemblies  cleanliness  is  hicjhly  critical, 
and  visually  clean  surfaces — even  micro¬ 
scopically  or  chemically  clean  surfaces, 
may  not  be  clean  enough ! 

A  prominent  manufacturer  of  electronic 
data  prtxressing  and  computins;  equip>- 
ment  had  this  problem.  C:ircuit  boards, 
which  tested  satisfactorily,  failed  later  in 
the  field.  Suspecting  hidden  traces  of 
contamination  left  from  his  conventional 
cleaning  methods,  the  manufacturer 
sought  help  from  the  Bendix  Sonic  Energy 
Applications  Laboratory. 

There,  using  a  radioisotope  test  (Bendix 
has  pioneered  this  methcxl  of  testing 
Sonic  Energy  Cleaning  effectiveness), 
minute  quantities  of  soldering  flux  — 
enough  to  absorb  moisture  and  short-cut 
the  circuitry — were  discovered  even  after 
thorough  conventional  cleaning. 

The  boards  were  then  cleaned  by  the 
Bendix  Sonic  Energy  method.  The  radio¬ 
isotope  test  results  showed  that  Bendix 
Sonic  Eneifiiy  Chicaning,  using  an  inex¬ 
pensive  water-based  detertjent  solution, 
completely  removed  all  the  flux  that 
caused  the  problem. 

If  cleanliness  is  critical  in  your  manu¬ 
factured  parts  or  assemblies,  or  if  you 
have  a  particularly  tough  cleaning  j«)b, 
it  will  pay  you  to  investigate  the  p<issil)ili- 
ties  inherent  in  Bendix  Sonic  Energy 
Cleaning. 


;  for  RATIO 
TEMPERATURE 
!  RPM  7^ 


Enclosure  System 
modular  frame 

Amco  Engineering  Co.,  7333  W, 
Ain.slie  St.,  Chicago  31,  III.  The  new 
aluminum  modular  frame  .system 
has  many  advantages  in  versatility, 
stocking  programs,  environmental, 
antimagnetic,  airborne,  weather¬ 
proofing  and  unusual  size  enclosure 
applications.  Members  are  avail¬ 
able  from  7  in.  to  20  ft  in  width, 
height  or  depth.  A  complete  range 
of  .standard  i  in.  aluminum  panels, 
plain  or  painted,  conforming  to 
El  A  mounting  .standards  is  avail¬ 
able  as  well  as  side,  top  anti  bottom 
panels.  Special  panel  sizes  on  re¬ 
quest. 
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NORTH  ATLANTIC  {  Q  » 
SERVO  INDICATORS 

are  self-contained  null-balancing 
measurement  systems  designed  to 
indicate  or  monitor  virtually  any 
quantity  that  can  be  expressed  as  a 
voltage.  Their  high  accuracy  (to 
0.05%)  and  fast  response  (as  little  as 
0.2  second  full  scale)  meet  the  most 
critical  ground  support  requirements. 

Ratio  indication  is  unaffected  by 
changes  in  transducer  excitation. 
Compact,  single-package  design  per¬ 
mits  remote  dolly,  console,  or  rack 
mounting,  maximum  application 
flexibility. 

Available,  to  specifications,  for  part¬ 
icular  function,  range  or  input  signal, 
with  dial,  counter  or  dual  pointer  dis¬ 
play,  auxiliary  output  for  repeating, 
signaling  or  control.  For  full  data, 
write  for  bulletin. 


FREE! 

ALL  THE  FACTS 
ON 

SONIC  ENERGY 
CLEANING 
AT  YOUR 
FINGERTIPS 


b  Sonic  Energy  Cleaning  ecoiromical  for  your  operation? 
Find  out  for  yourself  with  the  Five'Step  Plan  outlined  in 
this  report.  All  processes  fully  detailed  .  .  .  cose  history 
results  analyzed  . . .  the  complete  story  of  this  remorhoble 
new  method  of  industrial  cleaning.  Write  for  your  copyi 
PIONEER  CENTRAL  DIVISION, 

BENDIX  AVIATION  COR- 
PORATION,  2733  HICKORY 
GROVE  ROAD,  DAVEN- 

PORT,  IOWA.  ■jjLmjAiiMBMH 


Mod«l  SBI-201. 

7’  X  3*  dia..  used  in 
miuila  prtlaunch  monitor 
systom  to  indicata  position 
of  control  siirfacas. 


Trimming  Pot 
highly  stable 

Aero  Electronics  Corp.,  1745  W. 
134th  St.,  Gardena,  Calif.  Model 
927  miniature  wirewound  trimming 
pot  ha.s  a  stability  of  60  ppm  to  190 


NORTH  ATZeA-NXIC 
industries,  inc, 

603  Main  Straat  Woatbury,  N.Y. 
EOgawood  4-1122 
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DIAMOND  H 


C.  Unit  takes  3.5  w  at  30  C,  and 
will  handle  0.36  w  at  175  C;  with- 
stand.s  30  g  vibration  at  2,000  cps; 
passes  MIL-STD  202,  method  106, 
for  moisture  resistance;  resistance 
range,  100  ohms  to  100,000  ohms; 
size,  1.25  in.  long  by  0.24  in.  wide 
by  0.33  in.  high. 
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NEW . . .  High  Speed 

Polarised  Relays 

Fast  action  with  freedom  from  bounce,  plus 
high  sensitivity  and  consistent  operation  with 
low  distortion,  are  provided  by  small,  rugged 
Series  P  Polarized  Relays.  SPOT,  with  two 
independent  coils,  they  will  handle  over  1,000 
pulses  per  second.  Various  coil  resistances  up 
to  5,000  ohms  each  coil.  Contact  ratings  vary 
with  switching  speed  but  range  from  60  MA 
to  2A  with  voltages  to  120  AC  or  DC» 
dependent  upon  amperages  employed. 


UHF  Transmitter 
small  and  light 

Electronic  Communications, 
Inc.,  St.  Petersburg,  Fla.  Model 
28  is  a  1  kvv  uhf  (225-400  me) 
transmitter  for  airborne  communi¬ 
cations  and  other  applications.  It 
is  15  in.  high,  30  in.  wide,  27  in. 
deep  and  weighs  less  than  200  lb. 
Unit  is  self-contained,  operates 
from  a  primary  power  source  of  380 
to  1,200  cycles  and  is  shielded 
against  radiated  and  conducted  r-f 
noi.se. 
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Aircraft-Missile 

Series  R  &  S  Relays 

Miniature,  hermetically  sealed  4PDT,  Series 
R  &  S  relays  provide  excellent  reliability  over 
their  long  service  life.  Electrically  and  physi¬ 
cally  interchangeable,  the  two  series  differ 
only  in  that  Series  S  coils  are  separately 
sealed  within  the  sealed  cases,  with  organic 
matter  eliminated  from  the  switch  mechanism 
for  greatest  reliability  in  dry  circuits.  Con¬ 
tacts  MA  to  10  A. 


Special  Mountings 

Series  R/S  Relays  are  available  with  10 
standard  mounting  arrangements,  plus  a 
ceramic  plug-in  socket.  MS-AN  type  con¬ 
nector  mounting,  illustrated  at  right,  makes 
assembly,  installation  and  field  service  ex¬ 
tremely  simple,  while  the  connector  pro¬ 
vides  a  seal  against  moisture. 


"Diamond  H"  engineer*  are  prepared  to  work  with  you  to 
develop  variation*  on  the*e  relay*  to  meet  your  *pecific 
requirement*.  Tell  u*  your  need*  ...  by  phone  or  letter. 


Fact  Finding  Lab 
simple  to  use 

Alden  Systems  Co.,  Alden  Re¬ 
search  Center,  P.  O.  Box  125,  West- 
boro,  Mass.,  announces  the  new 
fact  finding  laboratory.  It  contains 
all  the  tools  necessary  to  get  the 
facts,  backed  up  with  permanent 
recording  on  any  physical  motion, 
action  or  change.  The  lab  is  a 


202  Bartholomew  Ave.,  Hartford  1 ,  Conn. 
Phone  JAckson  5-3491 
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complete  package  with  the  Aldeii 
30  channel  recorder,  paper  take-up, 
indicating  power  supply,  2  chan¬ 
nel  recorder  with  extra  maga¬ 
zines,  direct  reading  time  and 
money  device,  Alfax  paper,  motion 
switches,  extension  cords,  mobile 
work  cejiter,  detecting  floor  cush¬ 
ion,  detecting  seat  mats,  mercury 
switches,  electric  photocells,  and 
other  accessories.  It  can  be  oper¬ 
ated  by  nontechnical  personnel. 
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Precision  Scientific 
Model  75  •  Model  1 50 
VACUUM  PUMPS 

•  •  .  now  available  with 


GAS  BALLAST 


NOW- 
AC  TO  DC 
CONVERSION 
UNAFFECTED 
BY  HARMONICS 

IN  PRODUCTION,  UBORATORY 
OR  IN  THE  FIELD 


Allowing  you  to  evacuate  systems 
containing  moisture  or  other  con¬ 
densible  vapors  without  need  of  a 
cold  trap  or  other  complete  setup. 


North  Atlantic 

Phase  Sensitive  AC  to  DC  Converter 

makes  available,  for  the  first  time, 
the  precision  and  flexibility  that  per¬ 
mits  DC  instruments  to  be  used  for 
measurement  of  complex  AC  signals. 
Freedom  from  harmonic  effects,  plus 
variable  phasing  control,  allow 
accurate  DC  readout  of  total,  funda¬ 
mental,  in-phase  and  quadrature 
component  of  any  signal. 

Broad  dynamic  response,  excellent 
linearity  and  choice  of  single-  or 
double-ended  output  make  the  Model 
401  readily  applicable  to  digital  volt¬ 
meters,  DC  ratiometers,  electronic 
analog  to  digital  converters  and  data 
handling  systems.  Available  for  speci¬ 
fied  frequencies  from  30  to  5000  cps, 
in  portable,  bench  or  rack-mount 
models— or  as  a  module  for  automa¬ 
ted  checkout  systems.  For  full  specs, 
write  for  Bulletin  401. 


How  It  ^"orks 

A  check  valve  on  compression  side  of 
exhaust  stage  admits  controlled  amount 
of  air  at  atmospheric  pressure  to  ex¬ 
haust  undesirable  vapors  and  prevent 
pump  oil  contamination. 


Variable  Capacitor 
many  applications 

Plastic  Capacitors,  Inc.,  2620  N. 
Clybourn  Ave.,  Chicago  14,  Ill.  The 
Brad-Cap  variable  capacitor  ha.s  a 
maximum  capacitance  of  as  much 
a.s  4.4  /if.  It  is  ideal  for  many  ap¬ 
plications,  including  wide  range 
R-C  or  L-C  circuits;  adjustable 
capacity  standards;  integrating 
circuits;  ferroresonance  circuits; 
low  and  high  pass  filters.  Tem¬ 
perature  range  for  operating  and 
storage  is  —20  C  to  100  C;  voltage 
range,  200  v  a-c/400  v  d-c. 
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New  Versatility 

Use  closed  with  normal  vacuum  systems 
and  open  with  contaminated  systems. 
Ultimate  vacuum  closed  is  0.1  microns. 
Ultimate  vacuum  open  is  5  microns  (de¬ 
pending  on  contaminant  present). 


All  Precision  Advantages 

Modern  design  provides  greater  pump¬ 
ing  efficiency  at  low  pressures,  more 
capacity  for  your  investment,  compact 
design  and  quiet  operation. 


See  For  Yourself 

For  a  demonstration  without  cost  or  ob¬ 
ligation,  call  your  distributor  or  Pre¬ 
cision  district  office. 


Thermostat 
for  missiles 

Valverde  Laboratories,  252  Lafay¬ 
ette  St.,  New  York  12,  N.  Y.  Now 
.serving  in  missile  and  other  vital 
airborne  components,  the  new 
VAL90  miniature  snap  action,  pre- 


Since  1920 

Tha  einaat  InQuallty  Laboratory  Apparatuo 


NORTH  A.TI-,A.NT10 
industries,  ine, 

603  Main  Straat,  Wastbury,  N.Y. 
EDgawood  4-1122 


3739  W.  (OITIANO  ST.  (HICA60  47,  ILL 

Local  officat  in  Chicogo,  Ctavalond,  Houston, 
Naw  York,  Philodalphio,  Son  FronciKO 
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mIfg.  CO., 

Specials 

For  RADAR,  ELECTRONIC 
and  INSTRUMENT  APPLICATIONS 


SPECIFY 


drci/iri 


These  influentials  tell  why:"~ 
BOUNDLESS  EXPERIENCE,  QUALITY  CONTROL 
WIDEST  SIZE  RANGE.  ANY  QUANTITY 
TOP  RESEARCH,  ENGINEERING  FACILITIES 
FINEST  MATERIALS,  WINDING  SERVICES.  AD 
VANCED  TOOLING 

CONTINUOUS  PROCESSING  CHECKS,  RIGID 
INSPECTIONS 

WIDEST.  MOST  VERSATILE  RANGE  OF  APPLI 
CATIONS  ,1 


cision  set,  sealed  thermostat  has 
been  designed  for  reliability  under 
vibration  and  shock  even  after 
months  of  shelf  life.  Normally 
preset  up  to  350  F  with  a  differ¬ 
ential  of  3  F  or  better  and  a  set¬ 
ting  tolerance  of  ±3  F  the  capacity 
is  40  w  30  V  and  100  w  120  v  a-c/ 
d-c  noninductive  and  for  dry  cir¬ 
cuits.  Weight  is  under  0.2  oz. 
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High-tpwwd  duel  bonk  covntwr  for  wt« 
•n  novigottng  instrwmwntt.  Shuttwr  op- 
•rotwt  to  cloiw  off  oithwr  bonk  whon 
in  tho  minus  sidw. 


For  industrial,  electronic  and  armed  forces  appli¬ 
cations,  STONITE  coils  are  designed  and  engi¬ 
neered  to  strictest  specifications. 

Here  is  outstanding  manufacturing  versatility, 
covering  this  wide  range  of  STONITE  custom-made 
coils: 


Sealed  Relay 
1  in.  sq,  1  V2  in.  high 

Hl-G,  IN’C.,  Bradley  Field,  Windsor 
Locks,  Conn.  ESS  series  hermetic¬ 
ally  .sealed  relay  meets  vibration  of 
20  V  to  2,000  cps  with  a  sensitivity 
of  80  mw  in  a  2pdt  unit.  Coil  resist¬ 
ances  as  high  as  36,000  ohms  are 
available,  and  a-c  units  using  full 
wave  or  half  wave  rectifiers  may  be 
obtained.  Contacts  are  rated  at  2 
amperes  resistive  for  a  life  of  100,- 
000  cycles.  Relay  is  suitable  for  use 
at  ambient  temperatures  up  to 
+  125  C. 
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PAPER  SECTION  •  FORM  WOUND  •  LAYER  BOBBIN 
PRECISION  WINDING  •  HIGH  TEMPERATURE  COILS 
COPPER  AND  ALUMINUM  CONDUCTORS 
Round— ^Square — Rectangular 
Also  Round,  Square,  Rectangular  tubing 


Spwciol  counUr  for  use  on  Top*  Rwcordor 
to  indicoto  the  position  of  lapo  poising 
through  tho  rocordor. 


Oiroct  roading  counter  for 
rigoting  and  directional  instruments. 
Unit  wheel  graduations  permit  j 
reading  of  150,000 
^  increments  per  minute. 


Video  Detector  Mount 
filter  and  crystal 

Amkrican  Elkctronic  Labora¬ 
tories,  Inc.,  116  N.  Seventh  St., 
Philadelphia  6,  Pa.  Filter  and 
crystal  video  detector  mount  has  a 
pass  band  of  2.6  to  3.25  kmc  with 
insertion  loss  of  less  than  1.4  db 
within  the  band.  Combination 
weighs  approximately  3  oz,  with 
tangential  sensitivity — 57  dbm 
measured  with  a  2  me  video  band- 


Wrile,  describing  your  require  menf  and  re- 
Quest  a  sales  en  ineer  call.  Also  ask  for 
the  illustrated  STONITE  brochure  s-30. 


Booth  817— ISA  Show 
Represenlotives  in  Principal  Citiet 
WRITE  FOR  LITERATURE 


COIL  CORPORATION 

ROUTE  ri30 

YAROVIUE  3,  NEW  JERSEY 
JUnipci  7  7323 


1913  N.  Buffum  $1. 
12  Thurbert  Av«. 


Milwoukto  1,  Wis. 
Providonc*  5,  R.  I 
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BRISTOL 

miniature 

DPDT 


CH30  Series 


width  using  an  MA408B  crystal. 
Input  is  matched  to  a  50  ohm  line 
and  both  input  and  output  utilize 
Microdot  miniature  coax  connect¬ 
ors. 
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Hall-EfFect  Device 
high  resolution 

Ohio  Semiconductors,  Inc.,  1035 
\V.  Third  Ave.,  Columbus  8,  Ohio. 
Halltron  type  HR-31  utilizes  a  thin 
wafer  of  indium  arsenide  to  provide 
a  high  output  voltage  over  a  wide 
temperature  range.  Output  decrease 
is  10  percent  when  the  element  tem¬ 
perature  is  changed  from  0  deg  C 
to  -I-  100  C.  Temperature  coefficient 
is  essentially  constant  at  0.1  percent 
per  deg  in  this  range.  U.se  of  the 
HR-31  is  recommended  in  flux  mejis- 
uring  equipment,  analog  multipli¬ 
ers,  power  meters  and  many  other 
applications  where  very  low  tem¬ 
perature  dependence  is  a  necessity. 
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Excellent  tracking 
•  Miniature  size 
Phase  stability  with  temperature 
•  High  vibration  rating 
•  High  contact  rating 
•  Long  life  •  Reliability 
*  Versatility 


Also  available  in . . 

•  2  Hole  flange 

•  4  Hole  flange 

•  Side  mtKinting 


Circuit  Breaker 
subminiature 

Sylvania  Electric  Products  Inc., 
Salem,  Mass.,  has  developed  a  sub¬ 
miniature  electrical  circuit  breaker 
that  is  vacuum  .sealed  in  a  glass 
envelope.  Called  the  Mite  T 
Breaker,  the  low-cost  device  pro¬ 
vides  circuit  protection  by  inter¬ 
rupting  current  flow  when  excessive 


For  complete  specifications,  write' 
Aircraft  Components  Division, 

The  Bristol  Co., 

150  Bristol  Road, 

Watwbury  20,  Conn. a  m 


BRISTOL 


FINE  PRECISION  INSTRUMENTS 
FOR  SEVENTY  YEARS 
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Northern  Radio 


ALL-TRANSISTOR  VF  Carrier  Telegraph  System 


4'  ponvl  »po<i 


^mORTHERN  tiADIO  COMPANY,  INC. 

jy  \47  W  22nd  Street  New  York  11.  N  Y. 

Po<e  Setter!  m  Otjohiy  Commonicot»on$  fqurpment 
rn  Nidtu  Co  .  19S0  Bjnk  SI  B  h ,ngs  e>  dgf . Ontario 


Write  on  your  letterhead 
lor  literature  -to  Dept  RS 


Canada  No' 


current  or  external  heating  occurs. 
As  temperature  decreases  or  the 
overload  is  removed,  the  current 
path  is  automatically  reset.  A  wide 
variety  of  potential  uses  include  the 
diversified  control  .systems  of  to¬ 
day’s  highly  automated  industries. 
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gv  "  Work  Horse"  of  the 
Electronics  Industry 

DC  MILLIAMMETERS 


by  Esterline-Angus 


The  high  sensitivity  of  these  rugged,  reliable  DC 
Milliammeters  provides  the  convenient,  time-sav¬ 
ing  way  to  obtain  accurate  information  .  .  .  portray 
it  in  easily  understood  form  .  .  .  and  record  it  per¬ 
manently,  without  human  error.  They  are  ideal  for 
recording  quantities  that  are  difficult  to  picture  in 
any  other  way  or  are  too  tedious  and  time-consum¬ 
ing  to  be  plotted  manually. 


Some  of  the  many  industrial,  scientific  and  professional  uses  of  Esterline-Angus 
D  C  Milliammeters:  electronic  gages,  nuclear  studies,  tracer  element  studies, 
performance  tests,  air  samplers,  trouble  shooting,  life  tests,  audiometers,  photronic 
devices.  Send  for  Catalog  Section  42  for  detailed  specifications. 


Marking  Machine 
air-operated 

Markem  Machine  Co.,  Keene  75, 
N.  H.  Tu’oing  from  size  No.  12  up 
to  i  in.  in  diameter  can  be  marked 
on  the  new  model  1002  marking  ma¬ 
chine.  Unit  has  a  specially  designed 
work  table  with  a  tubing  guide  to 
assure  proper  location  of  the  tubing 
for  imprinting.  Tubing  is  pulled 
through  the  guide  and  cut  off  man¬ 
ually.  Engraved  type-wheels  make 
imprints  up  to  22  characters  wide 
or  2  iVi  in.  maximum  length ;  im¬ 
print  changes  are  made  almost  in¬ 
stantly  by  rotating  the  type-wheels 
with  turning  pinions  to  select  the 
desired  imprint.  Heated  type  and 
ink  make  imprints  that  become  part 
of  the  material  when  marked  and 
will  not  scrape  or  rub  off. 
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More  Than  50  Tears  Manufacturing  Graphic  Instruments 
Dept.  £,  P.  O.  Box  596,  Indianapolis  6,  Indiana 
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Power  Supply 
semiconductor  type 

Mid-Eastern  Electronics,  Inc., 
;12  Commerce  St.,  Springfield,  N.  J 
Model  ME36-5EM  power  supply 
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features  a  magnetic  line  voltage 
regulator  and  a  transistorized  regu¬ 
lator  circuit.  The  line  voltage  regu¬ 
lator  causes  the  voltage  across  the 
transistors  to  drop  to  zero  when  the 
output  is  shorted,  thus  minimizing 
the  amount  of  power  the  transistors 
must  dissipate.  The  transi.storized 
regulator  permits  a  recovery  time 
of  leas  than  50  /xsec  with  overshoot 
less  than  1.0  percent  of  the  voltage 
setting.  Output  voltage  is  0  to  .36  v 
continuously  variable,  with  vernier 
control,  at  0  to  5  amperes  d-c. 
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Aircraft  Blower 

meets  MIL-E-5272A 

The  Torrington  .Mfg.  Co.,  Tor- 
rington.  Conn.  MSA-10569  cooling 
blower  is  being  applied  in  complex 
ground  support  facilities  for  cali¬ 
brating  critical  aircraft  equipment. 
Unit  will  deliver  25  cfm  of  air 
against  a  static  pressure  of  8  in. 
of  water.  It  is  provided  with  a 
115-v  single-phase  400-cpa  aircraft 
motor  and  weighs  about  4  lb. 
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Floated  Rate  Gyros 
high-accuracy 

Kearkott  Co.,  Inc.,  1.500  Main 
Ave.,  Clifton,  N.  .1.  Series  2.500 
miniature  floated  rate  integrating 
gyros,  designed  for  use  in  mi.ssiles 
or  other  severe  environments,  are 
2  in.  in  diameter  and  2't  in.  long. 


From  the  AMCI  Catalogue 


r  AUTOMATIC  IMPEDANCE  PLOTTERS 


*  Continuous  impedance  display  with  frequency 

*  Available  in  portable  and  rack-mounted  units 


Typ« 

12 

\\% 


Frequency  Range  (me)  Line  Size 


2.5-250  Type  N 

30-400  Type  N 

180-1100  _ Typ«il 


SLOTTED  LINES 


*  Residual  swr  under  1.010 


•  Rated  error  in  detected  signal  under  1,005 

*  Available  with  a  wide  variety  of  tapered  reducers 


Type 

Frequency  Range  (me) 

Impedance  (ohm*) 

1026-13 

50  3000 

50  or  75 

1026-8 

75-3000 

50  or  75 

1026-6 

100-3000 

So  or  75 

1026-4 

150-3000 

50  or  75 

1026-2 

300-3000 

50  or  75 

COAXIAL  SWITCHES 


•  High  power  ratings;  swr  under  1.06 

•  Pressurized 

•  Motor-driven  and  manually  operated  models 

Type  Frequency  Range  (me)  Line  Size 

1038  0-450  6W~ 

1136 _ 0^00 _ 3 1/4* 

Very  high  peak  power  modeie  for  radar  appiicatione 


TYPE  1038 


1038-HV  6  450  e'/i" 

1136-HV _ 0  500 _ 


INSTRUMENT  LOADS 


W  type 
11088 


*  High  stability;  very  low  swr 

•  Nearly  all  transmission  line  sizes 


Type 

Frequency  Range  (me) 

Line  Size 

Mai  SWR 

1108B 

0-1100 

Type  N 

1.02 

2120 

0-1000 

1.03 

1112 

0-1000 

IVi' 

1.03 

1110 

0  650 

3'/i' 

1.03 

HYBRIDS 


TYPE 

1104 


*  Very  broad  band  *  Very  low  residual  unbalance 


Type 

Frequency  Range  (me) 

Max.  SWR 

Residual 
Unbalance  (db) 

1027-K 

60  120 

1.4 

-50 

1027-L 

120-240 

1.4 

-50 

1027  M 

240  480 

1.5 

-50 

1027-N 

480  960 

1.6 

-50 

1098 

960  1600 

1.6 

-40 

1102 

1600  2400 

1.5 

-40 

1104 

2400  3600 

1.5 

-34 

1100-K 

60-120 

1.4 

-55 

1100  L 

120-240 

1.4 

-55 

1100  M 

240  480 

1.5 

-55 

1100-N 

480  960 

1.6 

-55 

1099  N 

800  960 

1.2 

-50 

1099  O 

975  1175 

1.2 

-50 

1024 

TV  Channels  2-13 

1.05 

-50 

OTHER  PRODUCTS 


TAPERED  REDUCERS 
LINE  STRETCHERS 
DIPLEXING  FILTERS 
VOR  ANTENNAS 


TV  BROADCASTING  ANTENNAS  — 
directional  and  omnidirectional 
ADJUSTABLE  MATCHING  NETWORKS 
IMPEDANCE  STANDARD  LINES 


7. 


AMCI 


ANTENNA  SYSTEMS  -  COMPONENTS  **  AIR  NAVIGATION  AIDS  *  INSTRUMENTS 


W  ALFORD 


Aijnufacturiu^  Compjny .. 

299  ATLANTIC  AVE.,  ,80STON,  MASS 
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New  and  Specialized 
Technique  .  .  . 


Design  combines  torque  motor  and 
signal  generator  in  single  unit 
“torsyn”  with  restraint-trimming 
tertiary  winding.  A  variety  of  per¬ 
formance  characteristics  are  avail¬ 
able.  Units  operate  at  any  altitude. 
Standard  deviation  (short  term); 
azimuth,  0.05  deg/hr;  vertical,  0.03 
deg/hr.  Max.  drift  rate:  0.015  deg/ 
hr/g"  steady  accel. ;  0.008  deg/hr/ 
g'  vibratory  accel.;  warmup  time: 
10  minutes  from  —60  F;  weight: 
0.7  lb;  life:  1,000  hr. 
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measure  down  to 


Speed  Clip 
fastens  p-c  board 

Tinnerman  Products,  Inc.,  Cleve¬ 
land,  Ohio.  One-piece  speed  clip  to 
space  and  fasten  printed  circuit 
boards  to  cha.ssis.  Made  of  spring 
steel,  it  is  self-retained  in  fasten¬ 
ing  position  by  bowed  spring  legs 
which  snap  into  place  and  lock  on 
the  underside  of  the  chassis.  When 
clips  are  in  place,  circuit  board  is 
positioned,  screws  are  inserted 
through  board  and  between  clip  legs 
into  chassis.  Clips  provide  more 
than  half-inch  clearance  between 
circuit  board  and  chassis. 

CIRCLE  NO.  391  READER  SERVICE  CARD 


by  General  Electric 


Specialized  defense  requirements 
necessitate  new  packaging  tech¬ 
niques  for  electronic  circuit 
modules.  Working  from  schematics 
or  performing  the  entire  design 
task  from  customer  requirements. 
General  Electric  creates  small 
lightweight,  high-density  compo¬ 
nents.  Engineering  and  production 
staffs  skilled  in  new  packaging 
techniques  deliver  tested  proto¬ 
types  in  four  to  six  weeks. 

With  maximum  environmental 
stability,  lower  noise  and  higher 
signal  levels,  applications  for  such 
electronic  packages  as  inverters, 
flip-flof>8,  encoders,  amplifiers, 
exist  throughout  the  military  mar¬ 
ket.  Where  the  advantages  of 
modular  replacement  over  technical 
field  repair  are  of  the  utmost  im¬ 
portance,  the  high-density  volume 
efficiency  of  these  circuit  modules 
is  the  answer  to  extreme  space 
limitation. 

For  more  information  on  Custom 
Packaging,  write  to  Defense  Indus¬ 
tries  Sales,  Section  227-27D 


The  Ketthlay  150  sets  a  new  standard  of 
sensitivity  for  dc  voltmeters.  Typical  uses 
include  output  measurements  from  strain 
gages,  thermopiles  and  ion  chambers,  as 
well  as  Hall  eifect  studies,  corrosion  work 
and  molecular  weight  analysis. 


Functions  and  measurement  spans  of  the 
150  are:  dc  voltmeter,  1  microvolt  to  1  volt 
full  scale;  ammeter,  10  *  to  10  *® ampere  full 
scale;  dc  amplifier,  gains  of  10  to  10^;  and 
null  detector,  with  0.5  to  2  second  response. 
Features  include: 


•  laro  stability  as  a  voltmeter  within  0.1 
microvolt  per  day;  as  an  ammeter,  within  2 
X  10  "  ampere  per  day. 


zero  suppression  up  to  100  times  full  scale. 


•  optional  floating  or  grounded  input. 


9  short  term  noise  within  0.03  microvolt 
peak  to  peak  (0.006  microvolt  RMS). 


9  rugged  construction,  relative  insensitivity 
to  vibration,  60-cycle  fields,  or  thermal  EMF's. 


Miniature  Pot 
humidity  proof 

Networks  Electronic  Core., 
14806  Oxnard  St.,  Van  Nuys,  Calif. 
Nec-Pot  miniature  wirewound  pot 
is  100  percent  humidity  proof. 
Hermetically  sealed  all-glass  case 
provides  visual  inspection  and  ad¬ 
justment  of  wiper.  Units  are  sup¬ 
plied  with  resistances  of  100  ohms 


Write  today  for  your  copy  of  Keithley  Engi¬ 
neering  Notes,  Vol.  7  No.  1  describing  the 
Model  150. 


DEFENSE  ELECTRONICS  DIVISION 
heavy  military  electronics  DEPARTMENT 


KEITH  L-EY  IBiSI 

INSTRUMENTS,  INC. 

12415  Euclid  Ave.,  Cleveland  6,  Ohio 
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SYRACUSE,  N.  Yi 
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to  30  K  ohms,  ±2  percent.  Linear 
range  is  5  to  95  percent  of  total 
resistance;  and  resistance,  1  per¬ 
cent;  insulation  resistance,  500 
megohms  minimum;  operates  from 
-55  C  to  -t-225  C. 
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Solid  State  Relay 
spst  device 

Curtiss-Wright  Corp.,  Inter  Moun¬ 
tain  In.struments  Division,  P.  O. 
Box  8324,  Albuquerque,  N.  M. 
Model  SSR-6-250  is  a  6  v,  ]  ampere, 
spst  solid  state  relay  for  aircraft, 
missile  and  other  high  environment 
d-c  power  switching  applications. 
It  has  no  moving  parts.  Pickup 
time  is  2  /isec  and  dropout,  5  /isec. 
It  can  withstand  shocks  of  1,000 
g.  Price  is  $55. 
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ELECTRONIC  COMPONENTS  HANDBOOK,  Vol.  Ill 


A-C  Amplifier 
all-transistor 

Dynamics  Instrumentation  Co., 
1118  Mi.ssion  St.,  South  Pasadena, 
Calif.  Model  1634  linear  instrument 
amplifier  with  integral  power  sup¬ 
ply.  Voltage  gains  are  1  to  100  with 
100,000  ohm  input  impedance  in  a 
low-noise  all-transistor  design.  Fre¬ 
quency  response  of  2  cps  to  100,000 
cps  (±0.5  db)  is  compatible  with 
other  elements  of  modern  instru- 
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Jimt  riiblluhril — (lives  desiKnerx  of  military  . 
and  commercial  electronic  e<|iiii>ment  In-  I 
formation  they  need  to  select  and  use  com-  I 
lM)nent8  which  perform  with  maximum  ( 
reliability.  I’rovidea  data  on  tranaformera  < 
and  InductorH,  connectora,  wire  and  cable,  < 
terminals,  tube  ahielda,  hardware,  and  other 
components.  While  empha.sla  la  on  types  i 
for  which  military  apecltlcatlons  are  avail-  ' 
able,  other  types  also  are  Included.  Military  i 
apeclflcatlons  are  clearly  summarized.  Kd-  . 
■  led  by  Keith  llrnney,  llsrr.v  Milraf,  and 
Cralx  WaUh.  Technical  Wrllinc  Service,  ^ 
Mctiraw-llill  Honk  f'o.  Kleclronlc  Compo- 
nenta  l.ahoralor.v,  Wrixht  .\ir  llevelnpinent 
Center.  I  HO  pp.,  H)  x  II,  I.Vtl  lllu*.  SI  0.00  > 

TWO-WAY  RADIO 

Juat  I'nbllahed — ('omplete  Kuide  to  two-way 
radio — from  its  practical  uses  to  technical 
Information  on  hoth  .AM  and  KM  transmit¬ 
ters  and  receivers,  circuits,  selective  calling 
methods,  antennas,  isjwer  supplies,  installa¬ 
tion,  and  servlcinK,  Covers  dlKital  pul.se 
codes,  power  sources,  transmitter  tunInK, 
phase-shift  modulators,  split-channel  oi>era- 
tlon,  and  other  toidcs.  Descrihes  such  re¬ 
cent  developments  as  synchronous  AM  and 
sInKle  sideband.  Ity  .A.  I.ytel,  .Avco  Mfa. 
Co..  Croaley  I>l\ .  ;<04  pp.,  2R;t  Ulna.,  »0..V0 

DIGITAL  AND  SAMPLED  DATA 
CONTROL  SYSTEMS 

Jnat  l*nbliahrd — Cuide  to  analysis  and  de- 
siKn  of  ditrital  and  sampled-data  control 
systems — for  solving  problems  In  such  fields 
as  process  control  and  electronic  computers. 
Covers  theory  of  sarnplinK  and  quantizinK, 
z-transform  analysis,  analoe  digital  con¬ 
version.  and  related  topics.  I.4itest  develop¬ 
ments  are  clearly  discussed,  including  sys¬ 
tems  with  finite  .samidimc  duration  and 
those  with  non-synchronized  .samplers.  By 
J.  T.  Tod.  Purdue  I  iiiv.  Hit  I  pp.,  4UH  lllua., 

« 1 3.un 

DIGITAL  COMPUTING  SYSTEMS 

Juat  I’uldiahed  —  Full  coverage  of  digital 
i-omputitiR  systems:  princlides,  desiRn,  op¬ 
eration.  and  apfdlcations.  Describes  the  ele¬ 
ments  in  modern  computers.  explalninR 
underlyinR  principles  of  the  devices  used 
and  illiistratinR  the  devices  themselves.  The 
circuitry  l(y  which  the  elements  i»erform 
desired  functions  is  clearly  covered,  with 
examples  of  tyiiical  circuits.  IsiRieal  desiRn 
and  proRramming  are  discussed,  ami  how 
computers  solve  scientific,  business,  .-ind 
data  handlinR  proldems  is  sh<iwn.  By  M.  B. 
WlllliiniM,  f'oiiaultunt  Dept,  uf  Befenae.  2:tl 
pp..  I«H  lllua.,  «7.73 


Also  see  the  KIrrtrnnIr  Cumponenta  Hund- 
bonk  l.ibrary,  coinbininR  Volumes  I,  11,  and 
III  to  form  a  complete,  authoritative  source 
of  workinR  Information  for  the  electronics 
designer.  In  addition  to  the  components 
covered  In  Volume  111,  the  l.ibrary  gives 
you  ready  reference  to  resistors,  capacitors, 
relays,  switches,  jtower  sources  and  con¬ 
verters,  fuses  and  circuit  breakers,  instru¬ 
ments,  choppers,  transmission  lines  and 
waveguides,  and  other  topics.  Kaay  terma 
enable  you  tn  uae  the  l.ibrary  while  paying 
for  It — only  till. .7(1  In  10  duya  and  $.7.00  a 
month  until  the  l.ibrary  price  of  $81.30  la 
paid. 

MODERN  NETWORK  ANALYSIS 

Juat  I’nbllahed — (lives  you  a  working  knowl¬ 
edge  of  the  general  properties  of  networks. 
Covers  network  concepts,  relation  between 
the  steitdy  state  and  transient  response 
characteristics,  response  of  networks  to 
singularity  functions,  the  system  function, 
and  other  topics.  (Nearly  discusses  such 
aspects  as  network  stability,  natural  modes, 
and  specific  properties  of  networks  contain¬ 
ing  elements  of  only  two  tyiies.  By  F.  71. 
Keza,  Nyracuae  I'nlv.,  and  M.  Seely,  Cuae 
Inat.  of  Tech.  4U0  pp..  Ulna.,  $10.00 

INSTRUMENTATION  IN 
SCIENTIFIC  RESEARCH 

Electrical  Input  Trancducer* 

Juat  I'nbllahrd — A  complete  collection  of 
l>asic  methods  and  s.vstems  used  as  Iniiut 
tran.sduccrs  in  electrical  instrumentation. 
Virtually  all  transducers  for  mechanical, 
therntal.  magnetic  and  electrical  (|uantitles, 
and  optical  and  nuclear  radiation  are  cov¬ 
ered.  For  each  transilucer  the  Ismk  de¬ 
scribes  physical  mechanisms,  relattonshiiis 
Iretaeen  Input  and  output,  afipllcatlons  and 
limitations,  errors,  response  to  environ¬ 
mental  influences,  and  other  aspects.  By 
K.  S.  I, loll,  .Mass.  Inst,  of  Tech.  310  pp., 
707  llliiH.,  $»..7U 

SUCCESSFUL  TECHNICAL 
WRITING 

Articluc,  Paper!,  Report!,  In!tructien  and 
Training  Manual!,  and  Book! 

Just  Fiibllkhed — .Step-hy-step  methods  to 
'  guide  you  in  any  technical,  engineering,  or 
'  scientific  writing  Job.  Shows  where  to  look 
'  for  ideas,  how  to  evaluate  them,  build  an 
!  outline,  write  up  the  idea,  atui  work  with 
I  editors  and  publishers  to  get  into  iiriiit. 
By  T.  (i.  Ilirkn,  author,  editor,  engineer. 
Instructor  at  I'nniter  I  nlnn.  3H7  pp..  80 
lllus..  $.7..70 


MAIL  COUPON  FOR  10-DAY  FREE  EXAMINATION 

McGraw-Hill  Book  Co.,  Oopt.  L-9-f1.  337  W  4Ut  St.p  N.Y.C.  34 

111**  iNHtkiH)  chtH’ktfl  IkIum  Un  |o  *!•>*.'  »*\«iiiiiMitli>n  *>ii  Nupruial.  In  10  dA>N  I  will  for  htMikUl 

1  kLfp  plus  li-w  ivnlH  for  d**hv**r>  w-.ts,  an*l  ifttirn  iinvLaiittil  btxiklHl  ptislpold.  IW«*  po>  drlUery  riNtu  If 
you  iviiilt  Mith  thU  niupon  sain**  r*‘Tinn  prlillcg**.  i 


□  LytH-  Two-way  Radio. 

□  K**2a  Jk  Modarn  Network  Analytii.  ItO.uO 

f‘ttv  . 

□  T(hi  -  Oioital  and  Samolcd-data  Cont.  Sy«.* 

1 15.1X1 

□  Uon  InBtrumontation  in  Scion.  Ret.e  r<»mpan> 

□  Williams-  Oifital  Computint  Syetcmi.  $7.7.5 

□  Hieka-^uceoM.  Tech.  Writinf.  $.'*.50  rusltion  .. 

For  price  and  term*  outside  U.  8..  write  McGraw-Hill  Int'l..  N.Y.C. 


(‘ttv  .  Zone..,.  Btatf. 
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MODEL 


ELECTRO-MEASUREMENTS,  INC. 

7524  S.  W.  MACADAM  •  PORTLAND  19,  OREGON 


mentation  systems  such  as  wide¬ 
band  magnetic  tape  recordei's. 
Cables  up  to  2,000  /i/if  can  be  driven 
without  signal  distortion  up  to  50,- 
000  cps. 

CIRCLE  NO.  394  READER  SERVICE  CARD 


V-Dot  Indicators 

reusable  devices 


Inertia  Switch,  Inc.,  311  W.  43 
St.,  New  York  36,  N.  Y.  Designed 
primarily  for  use  in  shipping  mis¬ 
siles,  electronic  parts  and  other 
delicate  in-struments,  V-dot  indica¬ 
tors  determine  if  rough  or  careless 
handling  has  caused  a  shock  to  the 
shipment.  They  give  visible  indi¬ 
cation  when  shock  has  exceeded  a 
predetermined  permissible  limit. 
Devices  have  complete  spherical 
.sensitivity.  Units  are  al.so  available 
having  one  or  two  plane  sensitivity 
with  an  accuracy  of  5  percent  of 
pre.set  value;  available  from  5  g  to 
75  g,  in  standard  models;  meet 
typical  military  environmental 
specs. 
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universal 

IMPEDANCE  BRIDGE 

Meatofi: 


1  •  RESISTANCE  TO  0.1  %  0-1 200  kilohms  in  seven  ranges 

!2.  CONDUCTANCE  TO  0.1  %  0-1200  millimhos  in  seven  ranges 

3.  CAPACITANCE  to  0.2%  0-1200  microfarads  in  seven  ranges 

4.  INDUCTANCE  TO  0.3%  0-1200  henrys  in  seven  ranges 

PRICE:  $995.00 


For  cemplat*  information  on  Iho  Model  391  Univortal 
Impodonct  Sridgo,  tend  for  ESI  catalog  choot  C*13. 


OREGON 

«'•<>»  outdoor 
•*P«rioncod  dt 
•"Binoor,.  Con 


*  Looking  for 

'y  ''vng?  ESI  ho,  i, 

Dovi. 


Battery  Holders 
insulation  pretested 

Acme  Model  Engineering  Co., 
6224-15th  Ave.,  Brooklyn  19,  N.  Y. 
Over  140  different  sizes  of  battery 
holders  feature  impregnated  fibre 
washer  insulation,  spring  tempered 
aircraft  aluminum,  standard 
mounting  holes,  nickel  plated  brass 
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YOU  CAN’T  PUT 
NIAGARA  FALLS 
IN  A  SPACE  SHIP.” 


Yet  the  power  output  of  Niagara  approxi¬ 
mates  that  which  is  needed  for  an  “Astro¬ 
naut”  to  communicate  with  earth  as  he  is 
millions  of  miles  away  heading  for  another 
planet.  Challenging  problems  such  as  the 
development  of  an  alternate  source  of 
power  for  communications  are  typical  of 
the  exciting  work  now  being  undertaken 
at  Convair-Astronautics.  The  enormity 
and  variety  of  these  problems  a£Ford  elec¬ 
tronic  engineers  at  Astronautics  an  oppor¬ 
tunity  to  pursue  tasks  that  are  truly  their 
own,  providing  an  abundance  of  personal 
and  professional  satisfaction. 

If  you  are  an 

ELECTRONIC  ENGINEER 

with  a  record  of  professional  accomplish¬ 
ment  there  is  an  important  position  await¬ 
ing  you  at  Convair-Astronautics  —  where 
the  perimeter  of  man’s  knowledge  is 
steadily  being  advanced. 

Write  now  to:  Mr.  T.  W.  Wills,  Engineer¬ 
ing  Personnel  Administrator,  Dept.  130-90 


CONVAIR  ASTRONAUTICS 


Convair  Division  of 


GENERAL  DYNAMICS 


M16  Kearny  Villa  Road.  San  Diego.  Calif. 


.1 /Lr  ’ 


V-R  Power  Supplies 
all-semiconductor 

Transistor  Devices  Inc.,  11  Ham¬ 
burg  Turnpike.  Riverdale,  N.  J.  A 
line  of  voltage-regulated  power 
supplies  feature  regulation  of  0.1 
percent  line  or  load;  ripple,  2.5  mv 
maximum;  multiple  frequencies, 
usable  from  60  to  400  cps.  They  are 
self-protected  (short  circuit  proof), 
repairable  (not  sealed),  and  com¬ 
petitive  in  price. 
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and  now  for 

a  spot  of  welding! 


Still  at  it?  Trying  to  improve  potentiometer  reliability  by  building 
’em  yourselP  Well,  you’re  on  tbe  right  track  about  one  thing  — 
welding’s  a  sure  way  to  eliminate  a  lot  of  operational  headaches 
—  like  gassing  contamination  of  contact  metals  at  high  temperature, 
from  organic  solder  flux.  No  chance  of  ’’cold  joints  ”,  either,  to  in¬ 
crease  circuit  resistance.  No  soldered  connections  to  come  loose 
under  vibration  and  shock.  Welding  is  the  way  to  reliability! 

But  why  set  the  wife’s  drapes  afire  to  get  a  reliable,  all-welded  pot? 

Utilizing  welding  techniques,  Ace  produces  reliable  potentiometers 

operable  at  temperatures  exceeding  150°C.  and 

able  to  withstand  50  G  s  at  2000  cycles.  All  this, 

plus  extremely  low  contact  resistance  and  long- 

er  rated  life.  All  taps,  end  connections,  resistance 

elements,  contact  assemblies  and  terminal  leads 

are  specially  prepared  beforehand  —  then  welded  ^ 

with  pure  nickel  or  palladium  silver.  So,  for 

built  -in  reliability  through  sounder  construction 

techniques,  see  your  ACErep! 

This  2"  AlA  Acepol®  (shoivn  Vs-scale)  incorporates  all  these  ex¬ 
clusive  welding  construction  features,  for  superior  reliability. 


Resistor  Kit 
multirange 

International  Resistance  Co., 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.  Multirange  resistor  kit  with 
five  basic  units  delivers  200  fixed 
resistance  values.  Each  has  four 
separate  10-w  wirewound  resistors, 
encased  in  a  common  steatite  hous¬ 
ing.  Resistors  are  of  either  two  or 
four  different  values,  each  with  its 
own  pair  of  axial  leads.  Connection 
of  leads  in  series,  parallel,  and 
series-parallel  arrangements,  pro¬ 
vide  up  to  47  different  values  in  a 


ELECTRONICS  ASSOCIATES,  INC. 

99  Dover  Street,  Somerville  44,  Mots. 
Somerset  «.S130  TMX  SMVl  181  West.  Unlen  WUX 


Acetel®  Aceetim^  *Ree.  Appl.  for 


Acepet® 
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Get  out  your  pencil  and  help  yourself  to 

electronics  READER  SERVICE 

ifs  free— it's  easy— 
it's  for  your  convenience 


Use  these  handy  READER  SERVICE  CARDS  for  morej 
information  on: 

ADVERTISEMENTS-NEW  PRODUCTS- 
LITERATURE  OF  THE  WEEK 

1 —  Circle  the  number  on  the  postpaid  cord  below  that 
corresponds  to  the  number  at  the  bottom  of  Adver¬ 
tisement,  New  Product  item,  or  Literature  of  the 
Week  selection. 

2 —  Please  print  carefully,  as  it  is  impossible  to  process 
cards  that  are  not  readable. 


HOW  TO  SUBSCRIBE— 

HOW  TO  RENEW  YOUR  SUBSCRIPTION 
- TO  electronics - 

If  you  are  not  a  subscriber,  or  if 
your  subscription  is  about  to  ex¬ 
pire,  to  receive  electronics  regu¬ 
larly,  fill  in  the  section  "FOR 
SUBSCRIPTIONS"  on  a  cord  below. 
Send  no  money,  electronics  will 
bill  you  at  the  address  indicated 
on  the  Reader  Service  Card. 


Correct  amount  of  POSTAGE  must  be  affixed  for  all  FOREIGN  MAILINGS 


CorracI  amount  of  POSTAGE  must  be  affixed  for  oil  FOREIGN  AAAILINGS 

electronics  •  READER  SERVICE  CARD  ^  Pl«at«  Print  Car«fully 


COMPANY  _ 

ADDRESS _ 

CIRCLE  THESE  NUMBERS  WHEN  INTERESTED  IN  ALL  ITEMS  SHOWN  IN  ANY  ADVERTISEMENT 


a  naassanaast 

U  44  41  4<  47  «t  U  M  ft 

•4  iiMncafsianT} 

•s  M  tr  n  n  N  ti  12  $3 

im  147  IM  in  111  lU  112  us  114 

127  121  121  131  131  132  133  134  133 

143  143  133  U1  U2  U3  134  US  tS4 

u;  173  171  172  171  174  ITS  173  177 

IM  U1  U2  U1  134  US  IM  137  IM 

217  2U  213  221  221  222  221  224  223 

244  241  244  247  244  243  234  231  232 

271  ni  ni  274  273  274  2n  274  773 

IM  2M  3M  331  332  333  131  133  333 

323  124  in  324  324  IM  111  312  ISS 

lU  tss  334  SU  334  337  134  SSt  344 

373  IM  Ml  132  341  344  MS  134  M7 

434  447  4M  4M  414  411  4U  411  414 

411  414  433  4M  4n  4M  413  443  441 

444  441  442  441  444  4U  444  447  4U 

U7  4U  443  4M  431  432  431  434  433 

314  SU  SU  317  $13  313  124  371  327 

341  343  341  S44  S4S  344  347  344  343 

344  343  373  371  372  373  374  373  374 
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4M  437  431 

371  324  323 
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224  214 

234  237 
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117  IM 
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4U  4U 

443  4U 

472  473 
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324  327 

SSI  334 

3M  341 


FOR  SUBSCRIPTIONS! 

(CHECK  ONE  BOX) 

□  NEW  □  RENEWAL 

(CHECK  ONE  BOX  BELOW) 
DOMESTIC  1  yr.  -  $  6.00 

□  3  yrs.  -  $12.00 
CANADA  □  1  yr.  —  $10.00 

FOREIGN  □  1  yr.  -  $20.00 

Produces)  manufacturvd: 

or  S4rvlc4(i)  P«rformod: 


A  CircU 

^  No. 


•1  12 

132  133 

U3  124 
144  143 

US  144 
IM  137 
237  2M 
214  US 
241  242 

234  243 

115  114 

M2  Ml 
M3  173 
SM  M7 
421  424 

4M  431 
477  471 

344  343 

SSI  312 
Ul  SU 
3U  344 


•  «  44 

144  Its 
lU  124 
UC  147 
147  SU 
111  U3  • 
2U  214 
2N  217 
241  244 

2M  231 
317  US 
344  MS 
171  n2 
SM  333 
423  424 

4U  433 
473  U3 
3M  M7 
311  3M 
Ut  Ul 
347  344 


ai  212 

211  213 

243  244 

232  231 

313  324 

MC  M7 
173  174 

4U  441 
4n  421 
434  4U 
Ml  4a 
Ml  349 
SIS  3M 
la  US 
343  SM 


214  3U  214 

241  2a  241 

2U  243  274 

233  2M  237 

122  US  124 

143  SM  m 

174  in  171 

4a  444  411 

4M  431  432 

437  4U  4U 

444  4U  4M 

311  SU  313 

3M  3H  Ml 

US  344  iU 

R 

U2  343  339 


ONE! 


In  every  industry  there’s  always 
ONE  accepted  Product  and 
Data  Buying  Book... in  elec¬ 
tronics  it’s  the  BUYERS* 
GUIDE  —  fundamental  in  any 
sales  program  aimed  at  the 
electronics  and  allied  indus¬ 
tries.  Its  52,000  paid  subscrib¬ 
ers  are  important  Design- 


Research/Production/ 
Management  Engineers,  who, 
individually,  or  working  in  com¬ 
bination  with  one  another, 
influence  the  purchase  of  prod¬ 
ucts,  materials  and  services . . . 
whatever  is  bought  by  the 
entire  Industry. 

#  electronics  < 

A  McGRAW-HILL  PUBLICATION 
330  West  42nd  Street  •  New  York  36.  N.Y. 


Postage  Will  Be  Paid  By 
ELECTRONICS 
Reader  Service  Dept. 

330  West  42nd  Street 
New  York  36,  N.  Y. 


STODDART  RADIO  INTERFERENCE 


AND  FIELD  INTENSITY  MEASURING  EQUIPMENT 


covenng  a  frequency  range  of  SO  cps  to  1000  me 


NM-40A  (AN/URM-41) 

30  cps  to  15  kc 

SELECTIVE  OPERATION/Specifications 
Sensitivity;  For  a  one-to-one  si(nai-to-noise  ratio,  the  sensitivity  of  the  NM-40A 
is  better  than  0.15  microvolt  from  1000  to  15,000  cps,  0.25  microvolt  from  300  to 
1000  cps  and  1.0  microvolt  from  30  to  300  cps,  when  used  as  a  selective  two- 
terminal  voltmeter  with  Its  narrowest  bandwidth  and  an  input  impedance  of 
100,000  ohms. 

Spurious  Responses: 

2  Fo’  >  60db  down  from  F| 

3  Fg'  >  55db  down  from  Fg  >■  where  Fg  is  any  input  signal  using  selective  operation 
All  others  >  75  db  down  J 

WIDEBAND  OPERATION/Specificatiens 
Frequency  Response:  30  cps  to  15  Acs,  ±0.5  db. 

Sensitivity;  15  microvolts  sensitivity  at  input  impedance  of  100,000  ohms. 

Input  Impedance:  50,  600,  10,000  and  100,000  ohms. 

The  NM-40A  may  also  be  used  as  an  ultra-sensitive  AUDIO  frequency  WAVE  ANALYZER. 


NM-lOA  (AN/URM-6B) 

14  kc  to  250  kc 

6ENERAL  SPECIFICATIONS: 

Sensitivity;  Electrostatic  pickup  using 
rod  antennas,  one  microvolt-per-meter 
to  2  volts-per-meter.  Elect,  o-magnetic 
pickup  using  shielded  loop  antennas,  10 
microvolts-per-meter  to  100  volts-per- 
meter.  As  a  two-terminal  voltmeter, 
either  balanced  or  unbalanced,  one 
microvolt  to  one  volt. 

Effective  Random  Noise  Bandwidth; 
Varies  from  approiimately  55  cps  to  400 
cps  over  the  frequency  range.  Calibra¬ 
tion  charts  give  exact  hgures  for  each 
frequency. 

Image  Rejoctian;  Better  than  50  db. 

I.F.  Rejection:  Greater  than  60  db. 

The  equipment  is  of  sturdy  drip-proof 
construction  and  may  be  operated  for 
prolonged  periods  in  driving  rain  or 
snow  with  no  deleterious  effects. 


NM-20B  (AN/PRM-IA) 

150  kc  to  25  me 

GENERAL  SPECIFICATIONS: 

Sensitivity:  As  a  two-terminal 
voltmeter,  either  balanced  or 
unbalanced,  one  fiv  to  one 
volt.  Electrostatic  pick-up  us¬ 
ing  rod  antenna,  2  pv/meter 
to  2  volts-per-meter.  Electro¬ 
magnetic  pick-up  using  shield¬ 
ed  loop  antenna:  SMALL  LOOP, 
10  to  30  fiv/meter  min.  to 
J  10,000  to  30,000  pv/meter 
I  max.;  LARGE  LOOP.  2  to  6  fiv 
4  meter  min.  to  20,000  to  60,000 
*  MV/meter  max. 
f  Image  Rejection:  Better  than 
f  50  db. 

4  I.F.  Rojoction;  >45  db. 

5  BFO  is  provided  for  C.  W. 
^  reception. 


NM-30A  (AN-URM-47) 
20  me  to  400  me 


Sensitivity:  Radiated  pick-up  using 
a  caiibrated,  tuned  dipole  (with¬ 
out  reflector),  0.6  to  60  /iv/meter, 
depending  on  frequency.  Conduct¬ 
ed  pick-up  via  50-ohm  matched 
coaxiai  line,  0.5  to  1  mv  from  20 
to  240  me,  less  than  6  pv'from 
240  to  400  me. 

Spurious  Response  Rejection:  Bet¬ 
ter  than  40  db. 


NM-50A  (AN/URM-17) 

375  me  to  1000  me 

Sensitivity:  Radiated  pick-up  using  a 
calibrated,  tuned  dipole  (without  reflec¬ 
tor)  35  to  160  )iv/meter,  depending  on 
frequency.  Conducted  pick-up  via  50- 
ohm  matched  coaxial  line,  2  to  5  pv. 
Impulse  Bandwidth:  Approximately  600 
kc  over  frequency  range. 

Image  Rejection:  Better  than  40  db 
Spurious  Response  Rejection:  Better 
than  40  db. 


xeenovAL  data  chaot 


SIOOQAAI  A 
MIllTMr 

rm 


tUSAfll  V.V. 

Miusme  ^ 

NolKtqd  j  NolltQd 


ASA  I  C I  S  ^ I 


Plot  Req  d  Plot  Rtq  t 


Can  be  supplied  with  C.I.S.P.R.  Recommended  detector  time  constants. 

S.A.E.  (Society  of  Automotive  Engineers) 

A  S  A.  (American  Standards  Association) 

C  I  S. P  R  (Comite  International  Special  des  Perturbations  Radioelectriques) 
(International  Special  Committee  on  Radio  Interference) 


I.F.  Rejection:  >60  db. 


I.F.  Rejection: 


>80  db. 


All  items  immediately  available  from  stoek 


STODDART  COAXIAL  ATTENUATORS  AND  TERMINATIONS 


made  with  exclusive  Stoddart  Filmistors  for  highly  accurate  and  stable  resistive  values  from  dc  to  3000  me. 


2.  6  AND  lO-POSITION 
TURRET  ATTENUATORS 
WITH  SIMPLE 

‘•PULL-TURN-PUSH”  OPERATION, 
SMALL  AND  RUGGED 


ATTENUATOR  PADS 


.  Available  in  any  conceivable  combination 
of  male  and  female  Type  C  and  Type  N 
1^  connectors.  Maximum  length  of  3*  for  any 
attenuation  value. 

!  GENERAL  SPECIFICATIONS; 

VSWR;  <1.2  to  3000  me  for  values  from 
10  to  60  db;  as  value  decreases  below  10 
db.  VSWR  increases  to  not  over  1.5. 
Characteristic  Impedance:  50  ohms. 
Attenuation  Value:  Any  value  from  0  db  to 
60  db  including  fractional  values. 

Accuracy:  ±0.5  db:  values  above  50  db 
have  rated  accuracy  of  attenuation  through 
1000  me  only. 

If  Power  Rating:  1.0  watt  sine  wave. 


^  COAXIAL  TERMINATIONS 

^  Small-stable-SO  or  70  ohms 

iTj  Va-Watt:  50  ohms  impedance.  TNC  or 
■  BNC  connectors,  dc  to  1000  me,  VSWR 

1  less  than  1.2. 

2  1-Watt;  50  ohms  impedance,  dc  to  3000 
5  me  or  dc  to  7000  me.  Type  N  or  Type  C 
I  connectors,  male  or  female:  VSWR  less 
1  than  1.2,  70  ohm.  Type  N.  male  or 
9  female  terminations  available. 

§  Fast  delivery  on  all  items/Send  for  complete  literature 


STODDART 

I  AIRCRAFT  RADIO  CO.,  INC. 

E  6644  Santa  Monica  Btvd  ,  Hoilywood  38,  Calif.  HO  4-9292 
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CIRCLE  NO.  205  READER  SERVICE  CARD  205 


single  unit.  Simple  circuit  diagrams 
and  complete  instructions  for  inter¬ 
connection  are  included  in  each 
Handy-Pak  of  two  units.  ’ 

CIRCLE  NO.  398  READER  SERVICE  CARD 
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NUCLEAR  ROCKET  PROPULSION 

One  of  the  most  important 
programs  at  Los  Alamos  is  Project 
Rover — research  and  development 
work  aimed  at  utilizing  nuclear 
energy  for  rocket  propulsion, 
r  Investigations  are  being  made  in 
/  the  fields  of  heat  transfer, 
i !  neutronics,  fluid  dynamics  and 
i  rocket  engine  controls.  Of  special 
interest  is  the  field  testing 
i  of  reactor  concepts. 

^  ^e  Laboratory  is  interested  in 
I  inquiries  from  physicists,  physical 
^  chemists,  metallurgists  and 
.  I  engineers  who  wish  to  engage  in 
'  any  phase  of  this  well-rounded 
research  program. 


Write  to: 


Director  of 
Personnel 
Division  59-83 


los-^  }alamos 

scientific  laboratory 

OF  THf  UNIVEDSITV  OF  CAIIFORNIA  ^ 


LOS  ALAMOS.  NEW  MEXICO 


Digital  Modules 
magnetic  type 

Packard  Bell  Computer  Corp., 
1905  S.  Armacost  Ave.,  Los 
Angeles  25,  Calif.  Magnetic  digital 
modules  increase  system  reliability 
by  reducing  number  of  active  cir¬ 
cuit  elements  and  permit  operation 
of  up  to  50  core  stages  from  one 
drive  transistor.  System  design 
time  can  be  minimized  by  core  and 
solid  state  core  driver  modules. 
Modules  can  be  used  in  digital  sys¬ 
tems  such  as  computers,  automatic 
control  systems,  test  equipment, 
telephone  circuitry,  switching  cir¬ 
cuitry  and  shift  regi.sters. 

CIRCLE  NO.  399  READER  SERVICE  CARD 


Tiny  Amplifier 
4-stage 

Centralab,  a  Division  of  Globe- 
Union,  Inc.,  900  E.  Keefe  Ave.,  Mil¬ 
waukee  1,  Wise.  TA-12  4-stage 
amplifier  measures  0.531  in.  in  di¬ 
ameter  and  0.228  in.  in  height,  in¬ 
cluding  the  hermetically  .sealed 
case;  contains  12  resistors,  5  ca¬ 
pacitors,  and  4  transi.stors.  Gain  is 
73  to  78  db  at  1  kc  with  1,000  ohm 
load ;  nominal  input  impedance, 
2,000  ohms;  signal  to  noise  ratio. 
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V. 


Book-of-the-Month 

for  avid  buyers  of  instruments 


42  db  below  1  v;  supply  voltage, 
from  a  1.3  v  mercury  cell;  current 
drain,  2.1  ma  maximum. 

CIRCLE  NO.  400  READER  SERVICE  CARD 


INTERMETALL- 

semiconductors  let  you  reach  the 
highs  in  equipment  performance 
and  reliability  that  you  expect 
from  first-closs  silicon  and  ger¬ 
manium  devices. 

Here  are  typical  camponents 
rated  to  fit  a  wide  range  af  your 
applications: 

•  PNP  Silicon  transistors  with 
660  mW  dissipation  at  45’ 

•  Silicon  Zener  and  Zener  power 
diodes  with  a  range  of  5  to  11 
and  5  to  36  volts,  respectively 

•  Silicon  junction  diodes  with 
PIV  of  up  to  350  volts 

•  Silicon  rectifiers  with  max. 
ratings  of:  PIV  700  volts,  for¬ 
ward  current  1,2  A 

•  PNP  Germanium  AF  and  RF 
junction  transistors 

•  Hearing  aid  transistors  for 
standard  and  miniature  aids 

Most  types  are  in  stock  for 
quick  delivery. 


INTERMETALL: 

Flingerstr.  1—3  ^ 

DusseldorF,  Wesf  Germany 


Adapter  System 
for  high  power  ssb 

Kahn  Research  Laboratories, 
Inc.,  22  Pine  St.,  Freeport,  L.  I., 
N.  Y.  Model  SSB-58-1A  adapter 
sy.stem  is  a  practical  solution  to 
high  power  and  super  power  ssb 
communications.  It  al.so  permits 
standard  h-f,  high  level  a-m  trans¬ 
mitters  to  be  converted  to  ssb  oper¬ 
ations  without  engineering  modifi¬ 
cations.  Principal  advantages  are: 
two-to-one  or  more  reduction  in 
equipment  costs,  greater  undesired 
sideband  rejection,  lower  tube  costs, 
and  le.ss  sensitivity  to  overloads 
and  tuning  errors.  It  is  specifically 
tailored  for  h-f  voice,  facsimile  and 
multichannel  FSK  teleprinter  oper¬ 
ation  from  10  kw  to  1  megawatt. 

CIRCLE  NO.  401  READER  SERVICE  CARD 


if  you  haven’t  read 
this  revealing  expose! 

It  tells  how  buyers  of  electronic  test 
instruments  squander  untold  time  and 
money  purchasing  the  “traditional"  way 

If  you  have  anything  to  do  with  hx-at- 
ing.  comparing,  evaluating.  seUxling, 
specifying,  or  buying  any  one  of  the 
several  thousand  electronic  test  instru¬ 
ments  on  the  market  hxlay  — y<^  may 
he  in  trouble  without  realizing  it.  You 
may  be  squandering  hundreds  of  pre¬ 
cious  hours  and  dollars  ntx'dles.sly. 

Send  for  this  timely  new  booklet 
published  by  TBXIHNICAL  I.NKORMATION 
service  (TIS).  It’s  worth  a  fortune.  Yet 
it’s  free!  Find  out  the  detailed  story 
about  this  entirely  new  concept  in 
instrument  research,  comparison,  and 
.selection— the  first  centralized  siiurce  of 
completely  organized  instrument  infor¬ 
mation  anywhere.  See  how  TIS  savers 
instrument  buyers  like  yourself  many 
precious  hours  and  dollars  a  year. 

Learn  about  the  amazing  new  TIS 
Directory  of  Technical  Specifications, 
I  the  only  reference  encyclopedia  on 
!  standard  instruments  available  any- 
'  where.  Find  out  how  unique  Tis  Sup- 
i  plier  Research  can  pinfMiint  all  possible 
I  manufacturers  of  “custom”  or  modifierl 
1  instruments  for  you  unbelievably  fast. 
'  Just  fill  out  tbe  handy  coufKin  below, 
and  mail  it  today  to . . . 


Voltage  Regulator 
militarized 


TECHNICAL 

INFORMATION 

CORPORATION 


1,1  Union  Square,  Neu’  York  3,  \.Y. 
W Atkins  i-2111 


Cod*;  611 

Nom* - -  - Till* _ 

Dept.  Compony  . _  _ 

_ .  _ 

City - Zone _ Stote _ 


INTERMETALL 

SEMICONDUCTORS 
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General  Radio  Co.,  West  Concord, 
Ma.ss.  Type  1570-AS25  militarized 
line-voltage  regulator — designed  to 
meet  and  exceed  military  environ¬ 
mental  requirements  of  shock,  vi- 


CIRCLE  NO.  207  READER  SERVICE  CARD  207 


^  ■  ■ 


^■rJ' 


'  Headquarters  for 

HIGH  POTENTIAL 

Jesting 


Materials 

Tetter 


ACTUAL  SIZE  PHOTO 


Associated 


bration,  temperature  and  humidity 
— is  servo-controlled  and  gives  3- 
phase  service.  All  3  phases  are  con¬ 
trolled  together.  Average  value  of 
output  voltage  is  held  constant  re¬ 
gardless  of  harmonic  distortion  in 
power  line.  It  can  be  u.sed  with  50 
or  60  cycle  lines  and  is  available 
in  115  V  or  230  v  models  (±10  per¬ 
cent).  Maximum  kva  in  wye  con¬ 
nection  is  8.6. 

CIRCLE  NO.  402  READER  SERVICE  CARD 


INSULATION  BREAKDOWN 
DIELECTRIC  STRENGTH 


Every  over- potential  test  need 
from  the  generotor  to  the  op* 
plionce  motor  ...  is  met  by  o 
HYPOT* 


150  KV  Testing 
Mobile  HYPOT* 

Non-destructive  testing  of 
power  cobles,  generotors.  and 
insulators  with  AC  or  DC  test 
potentials  to  1 50  KV,  New  DC 
Mobile  HYPOT'  is  easier  to 
handle,  cuts  costs.  Write  for 
bulletin  "Mobile  HYPOT*** 


Modol  5500 

Typical  Mobile 
HYPOT  "  provides  0 
to  1 20  kv  d-c  at  5  ma. 

More  compact  and 
easier  to  use  than 
equivalent  O'C  test 
sets.  Lower  in  cost, 
too. 

10  KV  Testing 
Portable  HYPOT  Jr.^ 

The  odvonced  over-potential 
tester  thot  enables  anyone  to 
moke  high  potential  breakdown 
tests.  Separate  lights  indicate 
excess  leakage  current  and  in¬ 
sulation  breakdown.  Avoiioble 
with  test  voltages  from  1500  v 
o  c  to  10000  V  a-c. 


30  KV  Testing 
Bench  HYPOT^ 

Models  ovoiloble  with  AC  or 
OC  test  potentiols  from  5  to 
30  KV  Widely  used  for  insula¬ 
tion  testing  of  cables,  distribu¬ 
tion  equipment  and  heovy  duty 
mo  iors. 


A  3/16''  or  larger  O.D. 
Universal  Joint  featuring: 

e  Minimum  Static  Torque  Rating  ol  250 
inch-ounces 

e  Nen-magnetic  stainless  steel  forks 
and  bronze  boll 

e  New  simple  3-part  design 

e  Minimum  bock  lash 


Transducer 
linear  motion 

Uaytronic  Corp.,  216  S.  Main  St., 
Dayton  2.  Ohio.  Linear  motion 
measurement  or  gaging  with  ac¬ 
curacy  to  0.0001  in.  in  ranges  up  to 
0.120  in.  is  accomplished  using 
model  102A-120  displacement  trans¬ 
mitter  which  provides  an  electrical 
output  proportional  to  displacement 
of  its  spring  loaded  plunger.  An 
inductance  device,  it  has  no  sliding 
electrical  contacts,  maintains  cali¬ 
bration  indefinitely  and  is  relatively 
unaffected  by  mechanical  shock, 
temperature  or  atmospheric  pollu¬ 
tion. 

CIRCLE  NO.  403  READER  SERVICE  CARD 


Newest  addition  to  the  Curtis  line  is  the 
Simplex,  designed  to  fill  the  need  for  a 
small-size  universal  joint  with  a  high  Static 
Torque  Rating.  The  Simplex  is  available  in 
%e"  and  larger  outside  diameter.  Made  of 
non-magnetic  material  and  incorporating 
a  new  design  inherently  strong  in  torque, 
the  Simplex  is  particularly  well  adapted  to 
electronic  instrumentation. 


Model 

4S0I 

Materials 

Tester 


SIMPLEX  SPECIFICATIONS 


materials  testing  AC  HYPOT K)  meets  ASTM  di¬ 
electric  strength  test  requirements.  Feotures  outomatic 
rate  ot  test  voltage  rise,  transparent  test  cage  that 
is  safety  interlocked  and  complete  line  ot  plug-in 
motenals  testing  fixtures.  Write  for  new  bulletin  . . . 
"HYPOT  A'  Insulation  Tester* 


Cotalog  Number 


Static  Torque 
Roting 


VIBROTEST measures 
FIVE  MILLION  Megs 


None 


Direct  reading  a-c  operated 
meyohmmeter  for  resistance 
meosurement  to  five  million 
megohms.  Drift  free,  stobie 
ond  accurate  on  all  ranges. 


Totol  Length 


Mox.  Angle  of 
Operation 


VIBROTESTK)  Model  2570  hos  I 
six  megohm  ranges:  1-50,  10- 
500,  100  5000,  1,000  50,000,  M 
10,000  500,000  and  100.000- 
5,000,000  megohms.  Write  for 
bulletin. 

Write  for  Bulletins 


TBAOC 


Wiring  System 

for  control  panels 

Wyr-Way,  Inc.,  250  Mt.  Hope  Ave., 
Roche.ster  3,  N.  Y.  A  structural 
wiring  system  permits  compact 
mounting  of  relays  and  results  in 


19  Birnie  Ave.,  Springfield,  Mats. 


3761  W.  Belmont  Avenue  *  Chicago  18,  Illinois 
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the  use  of  considerably  smaller 
panel  enclosures.  Units  are  of 
hinged  aluminum  modular  construc¬ 
tion  with  built-in  wiring  compart¬ 
ments.  Relays  are  mounted  on  the 
top  surface  and  control  wires  are 
contained  under  the  devices.  Each 
module  swings  out  .so  control  wires 
can  be  snapped  into  place  behind 
flexible  vinyl  retaining  fingers. 
Units  provide  for  containing  both 
horizontal  and  vertical  wiring. 

CIRCLE  NO.  404  READER  SERVICE  CARD 


Power  Supply 
dual-range 

Model  Rectifier  Corp.,  1675  Utica 
Ave.,  Brooklyn  34,  N.  Y.  The  DV- 
III  transistor  power  supply  pro¬ 
vides  these  continuously  variable 
outputs;  0-6  V  d<-  at  1  ampere,  or 
0-30  V  d-c  at  2  amperes,  or  0-115  v 
a-c  at  1.2  amperes.  It  features 
continuou.sly  variable  autotrans¬ 
former ;  2-.section  choke  input  filter; 
2-range  voltmeter  and  2-range  am¬ 
meter,  accurate  to  2  percent;  5-way 
output  binding  posts;  magnetic  cir¬ 
cuit  breaker  and  range-indicating 
pilot  lights. 

CIRCLE  NO.  405  READER  SERVICE  CARD 


Pulse  Transformer 
high-power 

Stavid  Engineering,  Inc.,  Plain- 
field,  N.  J.  High-power  pul.se  trans¬ 
former  features  plug-in  magnetron 
receptacle  and  pulse  cable  connec¬ 
tion.  Tran.sformer  compartment  in 
case  is  completely  .sealed,  with  ex- 


PRECISION  WAFERING  MACHINES 


Models  for  oil  jobs  requiring  very  thin 
slicing  of  semi-conductor  ond  other  diffi- 
cult-to-cut  moteriols. 


Optical 

ORIENTATION 

SYSTEM 

EFFICIENT.  Visual  undiitorted 
potlern  allows  immediate  adjust* 
ment.  Requires  no  interpretation 
or  correlation  with  chorts  and  dota. 

PRACTICAL.  Safe  and  simple  to 
handle.  Always  ready  for  imme* 
diate  use.  Compact^takes  up  only 
two  square  feet  of  table  surfoce. 

ECONOMICAL.  Low  cost,  self 
contained  unit.  Uses  no  film  or 
expendable  accessories.  No  moin* 
tenance  required. 


Model  WMA 

Fully  outomotic,  produces 
wofors  consistent  in  thick> 
ness  ond  porolleltsm  to 
within  .0005**  total 
voriotion. 


for  foborotory  *e^ 

or  production  use  **o^ 

Microm0ch's  0xp9ri0nc€d  En- 
ginttrmg  D0parfm9nt  it  ot 
your  service  in  developing 
an  optica/  orientation  system 
to  meet  your  particular  re* 
quirement. 

Write  ter 

i/iustroted  brochures 


MICROMECH  MANUFACTURING  CORP. 

f  A  OtviMon  ot  Sontord  Monutocrvrmg^  Corp 


1020  COMMERCC  AVE,  UNION.  N.  J. 
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DID  YOU  KNOW  THAT 

PRODUCTS  ADVERTISED  in 
electronics  BUYERS'  GUIDE 
are  UP-DATED  WEEKLY? 

Advertisers  in  the  electronics  BUYERS' 
GUIDE  use  the  52  regular  issues  of 
electronics  magazine  to  promote  new 
products  and  keep  the  industry  informed 
about  their  latest  technical  developments. 
electronics  advertisers  are  offered  the  op¬ 
portunity  to  up-date  their  product  adver¬ 
tising  by  keying  it  to  the  catalog-type 
advertising  in  the  BUYERS'  GUIDE. 

electronics  BUYERS'  GUIDE 
and  Reference  Issue 

A  McGraw-Hill  Publication 
330  West  42nd  Street 
New  York  36,  New  York 
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tiny  zinc 
I  die  castings 


ternal  expansion  bellows  and  guard. 
Case  contains  tw’o  trigger  windings 
to  actuate  external  circuits.  Power 
output  is  1.3  megawatts  at  28  kv; 
step-up  ratio,  1:3.5;  primary  im¬ 
pedance,  50  ohms;  pulse  duration, 
0.9  fisec;  pulse  repetition  frequency, 
1300  pps;  filament  supply,  3.5  am¬ 
peres. 

CIRCLE  NO.  406  READER  SERVICE  CARD 


Grim'  axclusiva  potantad  mathodi  moke 
potiibla  wide  design  latitude  .  .  . 
assure  uniformity,  accuracy  and  smooth 
surfaces  on  small  parts  of  all  types 
.  .  for  a  wide  variety  of  uses  .  .  . 

at  substantial  savings.  GRC  die  cast¬ 
ings  leave  the  machines  trimmed,  ready- 
for-use.  In  addition  GRC's  unique 
single  cavity  die  casting  tech- 
niques  offer  new  shortcuts 
assembly  new 

opproaches  product 
design  through  our 


No  Size  Too  Smalll 
Maximum  sizes  up 
to  1%",  Va  oz. 


Write  for  fact- 
filled  booklet 
"Small  Zinc 
Alloy  Die  Cost¬ 
ings,"  includes 
helpful  design¬ 
er's  check  list. 


Epoxy  Shells 
for  encapsulation 

Thor  Ceramics,  Inc.,  225  Belleville 
Ave.,  Bloomfield,  N.  J.  Epoxide 
resin  shells  in  many  shapes  for  en¬ 
capsulation  of  all  types  of  compo¬ 
nents  with  liquid  epoxy  resin.  Low 
water  absorption  qualities  protects 


World's  Foromotl  Producer  of  Small  Dio  Catlings 
151  Beachwood  Ave.,  New  Rochelle,  N.  Y. 
NEw  Rochelle  3-8600 
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enclosed  components  from  water 
and  atmosphere.  Shells  have  a  high 
tensile  .strength,  withstand  150  C. 
At  60  cycles,  dielectric  con.stant  is 
3.70,  loss  factor  is  0.009. 

CIRCLE  NO.  407  READER  SERVICE  CARD 


MINIATURIZED 
COOLING  UNITS 


from  American-Standard 
Industrial  Division 


Now  part  of  eight  missile  systems,  pack¬ 
aged  American  Blower  Air  -  Moving 
Units  help  prevent  breakdowns  from 
self  -  generated  heat  in  sensitive  elec¬ 
tronic  equipment.  Your  choice  of  nu¬ 
merous  sizes  and  designs.  All  can  be 
modified  to  solve  your  particular  prob¬ 
lems.  Or  we  can  design  and  build  units 
to  fit  the  requirements  of  your  elec¬ 
tronic  equipment.  For  individual  speci¬ 
fication  sheets  write,  detailing  vour  re¬ 
quirements,  or  send  for  Bulletin  No. 
5412.  American  -  Standard*  Industrial 
Division,  Detroit  32,  Mich.  In  Canada: 
American-Standard  Products  (Canada) 
Limited,  Toronto,  Ontario. 


F-M  Carrier  System 
24-channel 

Raytheon  Co.,  103  River  St.,  W'al- 
tham  54,  Ma.ss.  B-640  multiplex 
carrier  features  transmitter 
crystal-control,  miniaturized  plug¬ 
in  as.sembly  and  compatibility  w’ith 
telephone  transmission  .standards. 


SELECTED 
FOR  THE 

POLARIS 

SYSTEM 


A^ZRicui-cSUtMlaydand  cSlandaiKl  are  trademark] 
of  American  Radiator  &  Standard  Sanitary  Corp. 


)AMERiCAN>^tandard 
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IF  YOU  USE 

BWOs&TWTs 


you  need  the 

NEW  PRD  813 


Tliere  is  a  “spanking”  new  B  WO/ 
TWT  power  supply  that’s  really 
a  work  horse.  PRD’s  latest  con- 
trihution  to  the  test  equipment 
art.  the  Type  813  can  supply 
just  the  right  kind  of  power  for 
driving  a  host  of  microwave 
tubes  ranging  from  voltage-tuned 
magnetrons  to  travelling-wave 
amplifiers. 

Featuring  the  latest  advances,  the 
PRI)  Type  813  has  built-in  time 
delays  fur  filament  and  grid,  delay 
line  and  collector,  and  anode 
voltages ...  and  includes  other 
frustration  inhibitors,  such  as: 

1.  Individual  adjustments  of  delay 
line,  collector,  anode,  grid,  and 
heater  elements 

2.  Provisions  for  both  internal  and 
external  sweep  and  amplitude 
modulation 

3.  AGC  at  the  grid  when  used  with 
external  detectors 

4.  Digital  read-out  for  delay  line 
supply. 

In  addition  to  these  features  are 
the  (typical  of  all  PRD  equip¬ 
ment  I  bedrock  stability  and  high 
sensitivity  of  the  first  truly 
Universal  BWO/TWT  Supply. 
The  remainder  of  the  features 
and  full  specs  for  the  PRD  Type 
813  can  be  yours  by  writing  to: 
PRD — fir  si  in  microwaves. 


It  provides  voice  channels  over  f-m 
subcarriers  in  the  40  to  420  kc  base 
band.  Carrier  equipment  may  be 
separated  from  associated  r-f  equip¬ 
ment  by  several  miles  of  wire  line 
or  cable.  System  design  includes 
optional  transistorized  repeaters. 

CIRCLE  NO.  408  READER  SERVICE  CARD 


Mechanical  Counter 
high  precision 

Chicago  Dynamic  Industries, 
Inc.,  1725  Diversey  Parkway,  Chi¬ 
cago  14,  Ill.  Series  2500  mechanical 
counter  is  designed  for  indicating 
temperatures,  pressures,  positions, 
di.stances  and  time  for  ground  sup¬ 
port  equipment,  telemetering,  fire 
control  and  other  computers.  Coun¬ 
ter  has  operating  speeds  up  to  1,350 
rpm;  operating  temperature  range, 
—  05  F  to  +  160  F' ;  starting  torque 
from  0.5  oz  in.  over  full  operational 
range.  Unit  with.stands  vibration 
along  each  principal  a.\is  through 
a  total  excursion  of  0.06  in.  for  1  hr 
at  10  to  55  cps. 
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9p9roHd 
No  occoifofiot 
J  mifivfo  sol  yp 


“PIG-TAILORING” 

o  rtv«lutl«ii‘ary  now  mtchonlfol  pro<«tt  Hf 
hi9lMr  production  at  lowor  costi.  Foitost 
REPARATION  and  ASSEMILY  of  Rosittort, 
Copocltors,  DIodos  and  all  otbor  axial  load 
componontt  for  TERMINAL  ROARDS,  PRINTED 
CIRCUITS  and  MINIATURIZED  ASSEMILIES, 

PfG*7AllOff/NG  ofiminotott  •  Oiogonol  cwtton 

•  Lena  noDo  pllort  •  Oporofor  iudgmonf  •  90% 
ooorotor  froining  time  •  Irolion  componentt  • 
Iroliofi  loodt  •  Short  clrcoltt  from  clippings  • 
65%  chotsis  hondling  •  Excostivo  lood  towlnots 

•  Hophoiord  ossombly  methods. 

PIG-TAILOfffNG  provides;  «  Uniform  component 
position  •  Uniform  morking  exposure  •  Mlnio- 
turitotion  spocing  control  •  **$**  lends  for  termi¬ 
nals  •  **U"  lends  for  printed  circuits  •  Indlvlduol 
cut  ond  bend  lengths  •  letter  time/rote  onolysis 

•  Closer  cost  control  •  InvolusMsIo  lobor  soving 

•  Immediote  cost  recovery. 

Pays  for  itsolf  in  2  wteks 


POLYTECHNIC  RESEARCH 
"iH  &  DEVELOPMENT  CO.,  INC. 

I  Factory  &  General  Office : 

202  Tillary  St..  Brooklyn  1,  N.Y. 
Ulster  2-6800 

Western  Sales  Office: 

639  So.  La  Cienega  Blvd.,  Los  Angeles  34,  Calif. 

TExas  0-1940  ^ 
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“SPIN-PIN”® 

*i*wi  •! 

"SeiN-PIN"  illntritt 
fist  ittfiiiklf  tf 
ItiltrtO-lMO  •in  t* 
Itflniiwl. 

•  No  Training 

•  No  Pliort 

•  No  Clippings 

•  Uniform  Crimps 

•  22  Siios 
PAYS  FOR  ITSELF 
THE  FIRST  DAYI 


a 

Mb 

wpr 


) 


Writ#  for  illuitrattd  book  to  Dopf  9EP 


Automatic  Furnace 
utility  size 

Thermo  Electric  Mfg.  Co.,  Du¬ 
buque,  Iowa.  Type  200  Thermo- 
lyne  electric  laboratory  furnace  fea- 


BRUNO-NEW  YORK  INDUSTRIES  CORP. 

DiSIGNIfIS  i  MANUIACTUIIEIK  Of  fUCTAONK  fOUIPMENI 
460  WESI  34lh  StAEET  •  NEW  TOAK  I,  N  Y 
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If  you  produce 

FERRITES 
ELECTRONIC  CORES 
MAGNETIC  RECORDING 
MEDIA 


. . .  then  let  WILLIAMS 
help  by  supplying  you 
with  latest,  authoritative 
technical  data  on 

PURE  FERRIC 
OXIDES 

MAGNETIC  IRON 
OXIDES 

MAGNETIC  IRON 
POWDERS 


Since  final  quality  of  your  production  of 
ferrites,  electronic  cores,  and  magnetic  re¬ 
cording  media  depends  on  proper  use  of 
3  specialized  groups  of  magnetic  materials 
.  .  .  you'll  find  it  mighty  helpful  to  have 
all  the  latest,  authoritative  technical  data 
describing  the  physical  and  chemical  char¬ 
acteristics  of  each.  This  information  is 
available  to  you  just  for  the  asking.  So 
send  today.  Meanwhile,  here  are  highlights 
of  each  product  group. 


Pur*  Ferric  Oxides:  For  the  production  i 
of  ferrite  bodies,  we  manufacture  a  com-  ' 
plete  range  of  high  purity  ferric  oxide  ! 
powders.  These  are  available  in  both  the 
spheroidal  and  acicular  shapes,  with  aver-  j 
age  particle  diameters  from  0.2  to  0.8  j 
microns.  Impurities  such  as  soluble  salts,  | 
silica,  alumina  and  calcium  are  at  a 
minimum. 


Magnetic  Iron  Oxides:  For  magnetic 
recording— audio,  video,  instrumentation 
etc.— we  produce  a  group  of  special  mag¬ 
netic  oxides  with  a  range  of  controlled 
magnetic  properties.  Both  the  black  ferroso- 
ferric  and  brown  gamma  ferric  oxides  are 
available. 


Magnetic  Iron  Powders:  For  the  fabri¬ 
cation  of  magnetic  cores  in  high-frequency, 
tele-communication,  and  other  magnetic 
applications,  we  make  a  series  of  high 
purity  iron  powders. 

These  materials  are  products  of  Williams  \ 
research  facilities.  For  your  convenience,  we  I 
maintain  fully  equipped  laboratories  for  the 
development  of  new  and  better  inorganic 
materials.  We  also  investigate  new  fields  of 
application.  Please  write,  stating  your  prob¬ 
lem.  He’//  be  glad  to  cooperate.  Address 
Dept.  25,  C.  K.  Williams  &  Co.,  640  /V. 
13th  St.,  Easton,  Pa. 


C.  K.  WILLIAMS  A  CO. 

East  St.  Louis,  III. 

Eastort,  Ponna.  *  Emeryville,  Calif.  ! 


Lures  a  fully  automatic  electronic 
controller,  spotlight  temperature 
readings,  long  life  heating  elements, 
safety  door  that  swings  out  and  up 
( keeping  the  hot  side  away  from 
the  operator),  and  durable  con- 
.struction. 
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Pulse  Transformer 
high  temperature 

Stavid  Engineering,  Inc.,  Plain- 
field,  N.  J.  High  power  pulse  trans¬ 
former  is  designed  for  ambient  of 
S5  C,  will  withstand  135  C  operat¬ 
ing  temperature  and  150  C  nonop¬ 
erating.  Unit  uses  high-tempera- 
ture  insulated  wire.  Teflon  pads 
between  windings,  silicone  oil 
vacuum-impregnation,  ga.skets  and 
seals  of  silicone  rubber  or  Teflon, 
recessed  expansion  bellows,  and  a 
small,  lightweight  package. 

CIRCLE  NO.  411  READER  SERVICE  CARD 


Miniature  Fan 
quick-mounting 

Rotron  Mfg.  Co.,  Woodstock,  N.  Y. 
Designed  for  tightly  packaged  air¬ 
borne  black  boxes  where  size  and 
weight  must  be  held  to  a  minimum, 
where  reliability  is  critical  and 
where  high  heat  loads  must  be  dis¬ 
sipated  with  cooling  air,  the  Axi- 
max  1  is  I  J  in.  in  diameter  by  li 


Expanding  the  Frontiers 
of  Space  Technology  in 

MANUFACTURING 

ENGINEERING 


B  Lockheed  Missiles  and 
Space  Division  maintains 
complete  manufacturing 
laboratories  for  research  in 
chemistry,  metallurgy,  plas¬ 
tics,  and  electronics.  Engi¬ 
neering,  design,  fabrication, 
and  installation  services  are 
performed  in  such  areas  as 
magnetics,  hydraulics,  optics, 
electronics,  pneumatics,  and 
mechanics. 

Manufacturing  production 
techniques,  such  as  ultrasonic 
drilling  of  microscopic  holes 
in  extremely  hard  and  dense 
materials,  are  developed  by 
the  laboratories.  Electronics 
and  solid  state  research  makes 
possible  smaller,  lighter,  and 
increasingly  reliable  compo¬ 
nents  and  systems  for  accu¬ 
rate  guidance,  sensing  and 
communication  at  extremes 
of  temperature,  vibration  and 
acceleration. 

ENGINEERS  AND 
SCIENTISTS 
The  advanced  nature  of  Lock¬ 
heed  Missiles  and  Space  Divi¬ 
sion's  programs  provides  an 
unusual  opportunity  for 
qualified  professional  men.  If 
you  are  experienced  in  work 
related  to  the  above  areas, 
you  are  invited  to  share  in  the 
future  of  a  company  that  has 
a  history  of  continual  prog¬ 
ress.  Write:  Research  and  De¬ 
velopment  Staff.  Dept.  1-2-22, 
962  W.  El  Camino  Real.  Sun¬ 
nyvale,  California.  U.S.  citi¬ 
zenship  required. 

Lockheed 

MISSILES  AND  SPACE 
DIVISION 

Systems  Manager  for  the 
Navy  POLARIS  FBM; 

DISCOVERER,  SENTRY 
and  MIDAS;  Army  KINGFISHER: 
Air  Force  Q-S  and  X-7 

SUNNVVAI.C.  PAUO  ALTO.  VAN  NUTS. 
SANTA  CRUZ.  SANTA  MARIA.  CALIFORNIA 

CAPE  CANAVERAL.  FLORIDA 

ALAMOOORDO.  NEW  MEXICO  •  HAWAII 
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SOLID-BLOCK  TERMINAL  BOARDS 


SOLID  BACKS  lave  coit  of  iniulot- 
ing  strip,  resist  moisture  ond 
breakage. 

“MOIDED-IN"  CONDUCTORS  as¬ 
sure  greater  capacity,  can't 
work  loose;  eliminate  sepa¬ 
rate  saddle  plates. 


THICKER, 

HIGHER  BARRIERS  ^ 

afford  greater  insulation,  reduce 
breakage,  increase  creepage  by 
12%.  Gen-Pro  boards  have  greater 
amperage  capacity,  are  mechan¬ 
ically  ond  electrically  interchange¬ 
able  with  other  boards.  Also 
available  with  molding  compound 
PER  MIL-14E.  Competitively  priced. 
Immediate  delivery. 


Illustrated 


WRITE  TODAY  for  bulletin 
illustroting  types  in  stock 
with  specifications  and  list 
of  lugs  available. 


CENERAI.  PRODUCTS  CORPORATION 

Over  25  Years  of  Quality  Molding 

UNION  SPRINGS,  NEW  YORK  TWX  No.  169 
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From  PITLOG  - 


STALO  STABILITY  TESTER 

Accurate  A  to  1  part  in  10^ 


A  VERSATILE 
MICROWAVE 
STABILITY  TESTER... 
DESIGNED  FOR  ANY 
APPLICATION 
REQUIRING 
PRECISE 
MEASUREMENT 
OF  FREQUENCY 
STABILITY. 


Measures  short  term  deviation 
and  long  term  drift 'from 
UHF  to  10,000  me.  Ghecirs 
stability  of  radar  systems 
^  I  components  — 

I  -  stales,  cohos. 

=  u,--  If's,  klystrons 

and  other  stable 
signal  sources  — 
either  on 
production 
line  or  in  the 
field. 
Particularly 
useful  in 
design, 
test  and 
maintenance 
of  MTI  radars. 


Write  for  Bulletin  [£] 


other  PITLOG  components  — 

Tunable  Stales  —  stable  local  oscillators  covering 
UHF.  L  ,S-,C-.  or  X  Band  frequencies. 

PITOMETER  LOG  CORP. 

237  Lafayette  Street  New  York  12*  N.  Y.  CAnal  6  7250 

Advanced  Instrumentation  Since  1927 


Reduce  rejects  and 
operational  failures 
caused  by  airborne  dirt, 
dust,  lint,  abrasives 
with  the 

HONEYWELL 
ELECTRONIC 
AIR  CLEANER 

When  microscopic  airborne  dirt, 
dust,  lint  ind  abra.sives  get  into 
precision  electric  and  electronic 
devices,  the  results  are  unusually 
high  reject  rates,  poor  product 
quality,  operational  failures.  The 
Honeywell  Electronic  Air  Cleaner 
will  protect  your  precision  com¬ 
ponents  from  the  damaging  action 
of  these  airborne  spoilers  by  trap¬ 
ping  particles  100  times  as  small 
as  those  stopped  by  mechanical 
filters. 

Pays  for  itself!  send 

coupon  today  to  learn  how  the 
Honeywell  Electronic  Air  Cleaner 
soon  pays  for  itself  in: 

•  ElectroniG  Manufacturing 

•  Controlled  environment 
rooms  for  precision 
manufacturing,  processing 
and  assembly 

•  Switch  &  relay  rooms 

•  Computer  rooms 

•  Transmitter  rooms 

•  Precision  component 
manufacturing 


MINNEXPOLLS-HONKYWELL 
DEPT.  EL-!t-4.'i  Minneapiilis  H,  Minn. 
Please  send  free  copy  of  Electronic  Air 
Cleaner  booklet,  "A  ('lose  laiok  at  Air- 
Borne  Dirt.”  We  have  the  following 


Company _ 

Addresx _ 

City _ 
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'ERTS  RACK  CABINET 
INTO  CONSOLE 


SOLID... CONSERVES  PANEL  SPACE 


in.  in  length  and  weighs  4  oz.  The 
constant  22,500  rpm  design  will 
deliver  2'.\  cfm  free  delivery  or  19 
cfm  at  1  in.  static  pressure.  Avail¬ 
able  motor  designs  include  115  or 
200  V  a-c,  1  phase  or  3  phase,  400 
cps  for  either  pressurized  or  non- 
pressurized  applications  and  for 
sine  or  square  wave. 

CIRCLE  NO.  412  READER  SERVICE  CARD 


Take  the  "bugs"  out  of  the  application  of  con¬ 
ductive  silver  coatings.  Use  Drokenfeld  silver 
point  and  silver  paste  tailored  to  meet  your 
needs.  We  formulate  special  compositions  for 
glass  and  ceramic  bodies  and  other  materials. 
Let  us  know  your  specific  requirements.  Sam¬ 
ples  will  be  supplied  to  fit  them.  Your  inquiry 
will  receive  prompt  attention. 


Rotary  Wire  Stripper 
no  nicking 

Carpenter  Meg.  Co..  Int.,  High- 
bridge  Road,  DeWitt  14,  X.  Y. 
Model  78  swinghlade  rotary  wire 
stripper  is  designed  for  production 
twi.st-.stripping  of  Teflon,  nylon, 
PVC  and  all  similar  insulations 
from  solid,  stranded  and  shielded 
wire,  cable  or  coax  up  to  i‘.  in.  di¬ 
ameter  over  the  insulation.  In.sert- 
ing  the  wire  opens  the  blade.  With¬ 
drawal  automatically  closes  the 
blade,  simultaneously  twist-.strip- 
ping  the  slug  off  the  end  of  the  lead 
with  a  wringing  action  that  leaves 
a  .stranded  conductor  tightly 
twisted  for  further  handling. 

CIRCLE  NO.  413  READER  SERVICE  CARD 


Box  519,  Washington,  Pennsylvania 


YOUR  PARTNER  IN  SOLVING  CONDUCTIVE  COATING  PROBLEMS 
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ENJOY  the  CONVENIENCE 
of  these  EASILY  MOUNTED 
CABINET/CONSOLE 
ACCESSORIES 

•  Mount  at  any  desired  height  on 
standard-tapped  front  mounting  rail 
lii.— ^  •  Standard  units  2H't"  wide  — 

available  in  2-,  3-  or  more  section 
widths  with  continuous  surface 


SLOPE  FRONT  CONSOLE  FRONT 
with  WRITING  SURFACE 


Mounts  on  our  standard  relay  rack  cabinets.  Slope 
front  heights:  12'/i",  14",  l/l'i"  —  ongled  15°  from 
vertical.  Writing  surface  depths:  12',i",  14",  ^7W. 


3>Y‘  FLAT  CONSOLE  WRITING  SURFACE 


Servo  Analyzer 
versatile  unit 

Aetna  F]lectronics  Corp.,  Read- 
ington  Rd.,  North  Branch,  N.  J. 
Servo  analyzer  features  a  mechani¬ 
cal  integrator  which  allows  wide 
frequency  coverage.  Frequencies 
are  indicated  on  a  4-in.  dial.  A  spe¬ 
cial  circuit  design  for  generating 


iFor  Console  or  Cabinet  —  requires  only  3Vi"  < 
valuable  panel  space.  Depth:  1514"  or  1814' 

*  Flush-mounted  writing  surface  in  choice  of  aluminum, 

Formica,  steel  *  Standard  construction  spot-welded 

steel  —  aluminum  available  *  Gray  hammertone  baked 

enamel  standard  finish  —  MIL  available. 

Write  for  complete  data  rta.-..  e  toot 
ORegon  8-7827 


Modol  CF 

mountod  on 
WESTERN  DE 
VENTILATED 


Western  Devices,  Inc. 


for  VENTILATED  RELAY  RACK  CABINETS, 
CONTROL  CONSOLES.  BLOWERS,  CHASSIS, 
■CHASSIS  TRAK’*,  RELATED  COMPONENTS 


800  W.  FLORENCE  AVE.,  INGLEWOOD,  CALIF. 
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Model  TCT-2 
S19S.00 


square  waves  provides  transient- 
free  wave  forms  even  at  lowest  fre¬ 
quencies.  A  100  to  1  attenuator  is 
provided.  Analyzer  will  accept  car¬ 
rier  frequencies  from  5  to  5,000  cps 
and  has  an  internal  carrier  source 
of  5,000  cps.  Unit  is  particularly 
useful  for  testing  servo,  missile, 
geophysical  and  medical  equipment. 

CIRCLE  NO.  414  READER  SERVICE  CARD 


Vicieo  Detector  Mount 
lightweight  unit 

American  Electronic  Labora¬ 
tories.  Inc.,  116  N.  Seventh  St., 
Philadelphia  6,  Pa.  An  all-alumi¬ 
num  broadband  coaxial  crystal 
video  detector  mount  weighs  le.ss 
than  1.2  oz.  Recommended  for  air¬ 
craft  applications,  the  mount  is 
made  with  a  choice  of  type  N  or 
TNG  male  input  connectors  and 
either  TNG  or  miniature  female 
video  connectors.  Mount  covers  the 
band  from  1  to  11  kmc  with  tan¬ 
gential  .sensitivities  better  than 
—  50  dbm  over  the  entire  band, 
measured  with  a  2  me  video  band¬ 
width  using  an  MA408B  crystal. 

CIRCLE  NO.  415  READER  SERVICE  CARD 


Delay  Network 
for  analog  computers 

ESG  Gorp.,  534  Bergen  Blvd.,  Pal¬ 
isades  Park,  N.  J.  Analog  computer 
delay  network  has  a  delay  time  of 
700  fisec  ±.  7  finec,  tapped  at  70  ^sec 
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125°C  operation 
standard  ±10%  tolerance 

SRM  capacitors  meeting  the  most 
exacting  reliability  standards  are 
now  yours  through  advanced  TI 
processing  techniques  and  100% 
testing  of  pre-aged  units. 

134  ratings  from  1-330  nf,  6-35  v. 
Exceeding  all  existing  MIL  specs 
over  a  full  range  of  industry- 
standard  ratings  and  case  sizes, 
the  subminiature  SRM  series 
features  .  .  .  new  low  dc  leakage 
limits  and  long  operating  and 
storage  life  .  .  .  standard  ±  10% 
tolerance  .  .  .  operation  from 
— 80°C  to  -t-125‘’C  .  .  .  ruggedized 
construction  .  ,  .  reverse  voltage 
capabilities  .  .  .  nominal  voltage 
derating  required  at  125°C. 

For  your  highest  reliability 
requirements,  specify  Texas  In¬ 
struments  premium  performance 
solid  tantalum  capacitors. 

TI  semiconductors  and  compo¬ 
nents  are  available  off-the-shelf  at 
factory  prices  in  the  following 
quantities; 

1-999 

silicon  transistors  germanium 
transistors  silicon  diodes  and 
rectifiers  carbon  film  resistors. 
nensUtor  silicon  resistors:  1-499 
ton-TI-cap  tantalum  capacitors: 
1-99. 

Department  Tt-D 
BOSTON  10.  Mass. 

110  Federal  St. 

HU  2-7850 
JAMAICA  33,  N.Y. 

165-08  Liberty  Ave. 

AX  1-7000 

PLAINFIELD.  New  Jersey 
139  W.  2nd  St. 

PL  6-4718 

NEWARK  2,  New  Jersey 
24  Central  Ave. 

MA  2-1661 
NEW  YORK  13,  N.Y. 

100  6th  Ave. 

WO  6-5300 


NEW 


TI  HIGH -RELIABILITY 
TANTALUM  CAPACITOR 
SERIES  FROM 

/^adio 


YOUR  AUTHORIZED 


TI  DISTRIBUTOR 


Remarkably  Versatilel  ' 


CURTISS-WRI6HT 


TRANSISTOR 

CURVE 


t.o.b.  Albuquerque,  N.M 


From  the  experience  gained  in 


designing  and  building  custom 


test  equipment  comes  this 


standard  curve  tracing  unit. 


The  TCT-2  permits  displays  of 
the  Vc-Ic  family  of  curves  and 
features: 

•  Five  curv*  pretenigtien 

•  SingU  curvg  onglytif 

•  Utability  with  any  DC  scop* 

•  Choic#  of  colibraltd  input  stops 

•  V|,  may  b*  maasurad  axtarnally 

•  Calibratad  axas 

This  Standard  model  is  versatile 
in  application  too.  It  may  be 
used  for  circuit  development  or 
reliability  studies  in  the  labora¬ 
tory — inspection  or  trouble¬ 
shooting  on  the  production  line. 
For  special  requirements — 
power  transistor  test  systems, 
for  example — Curtiss-Wright 
will  custom-design  equipment 
to  fit  your  needs.  For  more 
complete  information  on  the 
curve  tracer — or  other  types  of 


transistor  test  equipment. 


write  us. 


INTER  MOUNTAIN  INSTRUMENTS  BRANCH 

ELECTRONICS  DIVISION 

CURTISS-WRIGHT 

CORPORATION 

P.O.  BOX  8324,  ALBUQUERQUE.  N.M. 


-( 


■V  ■  -  ■' 


■f- 


/r 

I 


modern,  low-cost 
way  to 
precision 
measurements . . . 


AEROVOX 
DECADE  BOXES 


OPEN 


100,000  CYCLES 


800,000  BREAKS 


Massachusetts 


New  Bedford 
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intervals  1  percent;  character¬ 
istic  impedance,  :i,0()0  ohms  5 
percent:  delay  linearity,  J-  1.0  per¬ 
cent,  300  cps  to  25  kc;  ripple,  ±1.0 
percent;  in.sertion  loss,  1.0  db  maxi¬ 
mum;  frequency  respon.se,  -L  1.0 
db,  300  cps  to  10  kc;  dimensions,  9 
in.  by  52  in.  by  4J  in. 
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Inductance.  Resistance  and  Capaci¬ 
tance  Decades  in  extra-compact  and 
rugged  design  for  accurate  and  de¬ 
pendable  performance.  Quality  com¬ 
ponents  used  throughout  to  provide 
the  same  precise  quality  standards, 
electrically  and  mechanically,  as  finest 
lab-type  equipment. 

Units  housed  in  heavy-duty,  seamless 
steel  cases  with  durable  gray  finish.  All 
one  size-5V*”L  x  3t*"W  x  2iyi6"H.  Black 
face  plates  with  white  markings  High¬ 
est  value  multiplier  on  left. 

Available  from  all  Aerovox  Parts  Distrib¬ 
utors,  write  for  descriptive  literature... 


Parametric  Amplifier 
pretuned  unit 

Tapftone,  I.nc.,  Webster,  Mass. 
Parametric  amplifier  cavity  series 
HPA  operates  at  fixed  frequencies 
at  400-500  me.  Bandwidth  is  about 
1  percent;  Kttin,  approximately  15 
db  with  proper  pump  amplitude  and 
frequency;  permits  3-10  db  im¬ 
provement  in  most  receiving  sys¬ 
tems  in  this  frequency  range. 

CIRCLE  NO.  417  READER  SERVICE  CARD 
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miniaturized 
solenoid  actuated 


No  quicker,  more  accurate 
way  to  get  information  on 
PRODUCTS  and  SERVICES 
than  .... 


/  Hermetically  sealed 
/  Extremely  compact,  light 
weight 

/  "Reliability  engineered" 
for  guaranteed 
performance 

if  Shock  &  vibration  tested 
in  conformance  with 
MIL-E-5272A 

V  Operates  24  to  30  volts, 
Do,  at  125°C  ambient 
/  Rating,  1  amp. 

/  Size,  iy4''xl*'/32''x2y4'' 
if  7-pole,  18-position  short¬ 
ing  with  interrupter 
and  homing 

T)esigned  to  meet  standards 
for  guided  missile  systems, 
this  new  Cam  Switch  is  typi¬ 
cal  of  special  designs  by  Tech 
Labs  which  can  be  easily 
adapted  to  specific  needs. 
"Write  for  complete  data. 
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Electronic  Timers 
two  types 

Webster  Electric  Co.,  Racine, 
Wise.  Types  T-1  and  T-3  electronic 
timers  were  designed  for  on-otf  tim¬ 
ing  in  life  te.sts  of  products,  propor¬ 
tioning  controls,  and  repeat  timing 
of  a  variety  of  pr<K-esses  and  ma¬ 
chines.  They  are  for  continuous 


PALISADES  PARK, 
NEW  JERSEY 
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cycle  operations  which  are  turned 
on  or  off  for  a  given  period,  with 
the  cycle  continuous  until  the  initi¬ 
ating  switch  is  opened.  The  T-1 
has  a  single  relay  and  one  time  con¬ 
trol  knob;  the  T-3,  two  relays  and 
two  knobs. 

CIRCLE  NO.  418  READER  SERVICE  CARD 


High  Speed  Relay 
semiconductor  type 

Rixon  Electronics,  Inc.,  2414 
Reedie  Drive,  Silver  Spring,  Md. 
Semiconductor  relay  with  keying 
speed  up  to  2,000  band  (bits/.sec) 
for  telegraphic  or  teletypewriter 
applications  will  accept  either  polar 
or  neutral  inputs.  It  has  all  elec¬ 
tronic  parts,  can  operate  at  high 
speeds  without  mechanical  delay  or 
failure.  It  operates  as  a  spst  relay 
with  input  coil  and  output  contact 
i.solation. 

CIRCLE  NO.  419  READER  SERVICE  CARD 


MODEL 

200AB 


^  2°  absolute  accuracy 

®  Readings  not  affected  by  noise  and  harmonics 

*  Frequency  range  15CPS  — 30KC 

*  Accuracy  to  .01  degree  with  simple  circuit  techniques 

*  High  sensitivity  on  input  &  reference  channels 

^  Can  measure  in-phase  &  quadrature  voltage  component 


For  further  informotion  contact  your  neoreit 
repreientativo  or  writ*  for  brochure 


INDUSTRIAL  TEST 


■QUIPMENT  CO. 
3RK  3  •  GR  3-4684 
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Double-Ended  Relay 
4pdt 

Hl-G  Inc.,  Bradley  Field,  Windsor 
L<x-ks,  Conn.  The  HG4I)M  relay, 
approximately  S  in.  diameter,  may 
be  used  as  an  in-cable  assembly, 
with  the  coil  leads  being  connected 


TRI  MARK  will  permanently  mark  ANY  surface — 
rough  or  polished — metol  or  textile — hot  or 
cold.  Temperature  ronge  — “  F.  to  300-400°  F. 
Resists  dyes,  most  acids,  alkalis,  oils,  and 
weather.  Successfully  used  in  every  industry 
under  all  conditions.  Write  on  a  company  letter¬ 
head  for  FREE  sample  (state  color)  ond  complete 
information,  colors  available  and  price  list. 


TRI  MARK— the  Ball  Point  Tuba  of  color  for  Bonor, 
Foster,  and  more  Economical  Marking  on  ANY  surface. 


EXCLUSIVE 

STAINLESS  HARDENED 
HEAT-TREATED 

STEEL  TIP 


DO 

YOU 

KNOW? 


rt^NSisTORizeo 
St*VO-AMPLIf  ItN 

MOOfL  41J-01 
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both  end.s  iaternally.  It  u.ses  two 
parallel,  magnetically  isolated 
structures  and  one  common  coil.  The 
two  armatures  are  of  the  balanced 
rotary  type,  making  the  relay  suit¬ 
able  for  use  under  vibration  of  20 
g  to  2,000  cps.  Contacts  are  rated 
at  2  amperes  resistive  at  28  v  d-c 
or  115  V  a-c  for  a  life  of  100,000 
cycles. 
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You  Con  Locate 
Nearest 
SALES  OFFICES 
in  this  year’s 
BUYERS’  GUIDE 


quickly, 

accurately  with 


Time  Delay  Relays 
for  military  uses 

The  a.  W.  Haydon  Co.,  Waterbury, 
Conn.  Special  digital  time  delay 
relays  for  military  applications 
where  adjustable,  accurate  and 
legible  time  delay  settings  are  re¬ 
quired.  Housing  is  21  in.  round,  ex¬ 
tending  less  than  4J  in.  behind 
panel  mounting  flange  with  only 
setting  knob  exposed.  Delays  of  i'« 
sec  to  30  sec,  in  t’*  sec  increments, 
are  .set  by  rotating  full  diameter 
knob  containing  setting  and  switch¬ 
ing  mechanism. 

CIRCLE  NO.  421  READER  SERVICE  CARD 


A  one-step  method  for 
locating  the  nearest 
sales  office  of  every  man¬ 
ufacturer  listed  in  the 
GUIDE.  The  neares-t 
sales  offices  to  you  (with 
addresses  and  phone 
numbers)  are  listed  di¬ 
rectly  after  manufactur¬ 
ers’  names  in  the  Manu¬ 
facturers’  Index. 


Rugged  .  .  Reliable  .  .  Economical 

A  basic  €ompon«r.t  for  waveform  study  ana 
frequency  response  curve  trocing,  the  LP-1a  is 
widely  used  for: 

A  Vibration  and  noise  measurements 

•  Hormonic  ond  IM  analysis 

•  Acoustic  waveform  studies 

•  Medical  electronics 


One  more  reason  why 
advertisers  and  users  of 
the  BUYERS’  GUIDE 
receive  extra  benefits 
available  in  no  other 
place. 


Check  these  LP-1a  features; 

•  "Qi-ick  look"  log  tweep;  40  cps  to  20,000 
COS  in  1  second. 

•  Adjustable  linear  frequency  analysis  for 
20  cps  to  22,500  cps. 

•  Automatic  optimized  resolution  with  vari¬ 
able  IF  bandwidth  options, 

•  Residual  spurious  down  more  than  60  db 

•  Optional  "M  "  internal  markers  at  60  cps, 


Servo  Amplifier 
transistorized 

Avion  Division,  ACF  Industries, 
Inc.,  11  Park  Place,  Paramus,  N.  J. 
Model  412  series  subminiature 
transistorized,  sealed,  .self-con¬ 
tained  low-power  servo  amplifier. 
It  will  drive  a  3.5-w  servomotor, 
such  as  the  40-v,  center-tapped,  size 


RADIO  PRODUCTS,  INC. 


Ask  for  now  Catalog  Digest  and 
the  Panoramic  Analyzer 
530  South  Fulton  Avo.,  Mount  Vernon,  N.Y. 
Phone:  OWen  9-4600 

Cobles:  Ponoromic,  Mt.  Vernon,  N.  Y.  State 
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0  0p4"  ITOl  *-  0  OOOii 
0  0007S  nOl  t  0  OOOOM 


3211  South  La  C'^nega  Soulawar* 
UPton  0-2761  •  VCrmont  9-2201 


Loft  Angeles  16.  California 


UNLIMITED 
r  VERSATILITY 
plus  . . . 

•  High  Oi«l«clric  Sirangth 

•  Zaro  Void  Conlani 

•  Complala  Fraadom  From  Stroiiai 

•  Uniform  Fhyticol  Dimansioni  . 

•  Chamicol  Inartnau 

•  High  Haot  Raiiitonca 


insertion. 


AC/DC  RATIO  STANDARD 


For  those  who  require  an  AC/DC  RATIO  STANDARD  in  a 
single  package,  Gertsch  offers  its  Models  1001  and  1002. 
Like  all  GERTSCH  RATIO  STANDARDS  (1000  Series),  these 
units  feature:  heavy  duty  instrument  switches,  transient 
suppression,  AC  Ratios  up  to  1.11111,  bold  in-line  readout 
and  extra  heavy  mechanical  construction  to  insure  TRUE 
STANDARDS  PERFORMANCE. 


Linearity: 


Resolution: 


AC 

1  part  per  million 

(0.0001%) 

6  Place  (0.0001%) 


DC 

10  parts  per  million 

(0.001%) 

6  Place  (0.0001%) 


Information  on 
AC  Ratio  Standards  in  the 
GERTSCH  RATIO  STANDARDS  SERIES, 
Models  1000,  1003  and  1004,  is  also  available. 


GERTSCH  PRODUCTS.  Inc. 


^Gertsch — 
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MAGIC 


CONSIDER  THE 


THE  DIELECTRIC  OF  THE  FUTURE! 


OuPonl  Iff  LON 
let' ofiwoiomihj^ena  itrxn 


JUST  DEVELOPED  .  .  . 
UNIQUE  METALLIZED 
TEFLON  FILM 


IO«  OACtINO  SPfCIAl 
•  rOUIIIMiNtS  CONIACt 
IfcK  And  O....  If>|imrn(  O.-pofl 


NIW  fUU  DfTAIl  CATAlOCUl  AVAIlABlt 
WRITE  ON  rOUR  RROfESSIONAl  lETTERHIAD 


nr^nDILECTRIK  [ORPORIlTIOn 

■  Allpn  B  Ivd  &  Grond  A--  ' - i  .  - 


Foimingdoli  I  I  N  Y 


"best  source 


SOLDERING  LUGS 
TERMINALS 
PRINTED  CIRCUIT 
HARDWARE 


HERE’S  WHY: 


•  Specialized  high  production 
techniques  afford  lowest  possible 
unit  cost. 


a  Preci-sion  tooling,  rigid  quality 
control  assure  tolerances  to  critical 
specifications. 


•  Ample  stocks  of  over  1000  differ¬ 
ent  parts  permit  prompt  delivery. 


a  Malco  specializes  in  a  complete 
line  of  small  .stampings  for  Radio- 
TV,  electrical/electronic  and  auto¬ 
motive  industries. 


a  Our  line  includes  terminals  and 
printed  circuit  hardware  in  loose 
or  in  chain  form  for  automatic 


Let  Mofeo  show  you  how  you  con  tavm , 
on  production  timo  and  cosfi.  Confoct 
us  today. 


REQUEST 


BULLETIN 
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MXanrfSM  SUBIUIMIATURE  COHNECTORS 
Constant  50n  65n  70n  impedances 


10  and  11  servomotors  from  low- 
level  a-c  signals.  Gain  is  2,500  ±5 
percent  with  10-v  output;  excita¬ 
tion,  28-v  d-c;  size,  1  cu  in.;  tem¬ 
perature  range,  —55  C  to  +100  C. 
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WE  ARE  SPECIALLY  ORGANIZED 
TO  HANDLE  DIRECT  ORDERS  OR 
ENQUIRIES  FROM  OVERSEAS 
SPOT  DELIVERIES  FOR  U.S. 

BILLED  IN  DOLLARS- 
SEHLEMENT  BY  YOUR  CHECK 
CABLE  OR  AIRNUIL  TODAY 


Tiny  Wafers 
high-temperature 

Corning  Glass  Works,  Corning, 
N.  Y.  Wafers  of  Fotoceram,  a 
rugged,  high-temperature  glas.s- 
ceramic,  enable  production  of 
micro-module  circuit  assemblies. 
The  wafers  serve  as  resistor,  tran¬ 
sistor,  capacitor  and  diode  bases. 
CIRCLE  NO.  423  READER  SERVICE  CARD 


TRANSRADIO  LTD.  138a  Cromwell  Rd.  London  SW7  ENGLAND 
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PLATING  of  electronic 


components 


Diodes . . .  Transistors . . .  Rectifiers . . .  Capacitors 

Know  how. ..our  present  customers  include  many  leading  manufacturers  of 
electronic  components,  several  of  whom  use  us  as  a  secondary  plating 
source. 

Our  modern  equipment  insures  tight  conformity  to  specifications. ..vol¬ 
ume  production... quality  control. 

Manufacturers  of  transistors,  diodes,  rectifiers  and  capacitors  have  found 
our  Research  &  Development  Unit  familiar  with  today’s  precious  metal  plat¬ 
ing  difficulties.  30,000  sq.  ft.  devoted  to  electronic  plating  and  research. 
Send  for  our  electronic  plating  brochure. ..or  have  our  representative  call. 

GOLD  •  SILVER  •  RHODIUM  •  PLATINUM  •  PALLADIUM  •  NICKEL 
- =  Specialists  in  Metai  Piating  since  1936  ■■■■■■■■nnOMHBBI 

SPECTRONIC  PLATING  CO..  INC. 

A  Division  of  Spectranome  Plating  Co.,  inc. 

330  W.  13th  STREET  •  NEW  YORK  14,  N.  Y.  .  AL  5-8677 


Inserting  Machine 
for  small  parts 

Hill  Machine  Co.,  1:101  Eddy  Ave., 
Rockford,  Ill.  Sertomat  automatic 
machine  feed.s  and  insert.s  a  wide 
variety  of  small  parts  such  as  the 
newly-developed  two-piece  Teflon 
bushing  and  feed-through  type  cir¬ 
cuit  board  terminals.  Parts  fed 
from  tw’o  hoppers  through  chutes 
are  pressed  into  place  by  cam-oper- 
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No  quicker,  more  accurate 
way  to  get  information  on 
PRODUCTS  and  SERVICES 
than .... 


electronics 

BUYERS' 

GUIDE 


keep  it 
at  your 
fingertips! 


electronics, 

BUYERS’  GUIDE 

A  McGRAW-HILL  PUBLICATION 
330  WEST  42nd  ST.  NEW  YORK  36.  N.  Y. 


MEET  TOM  EMMA 

Associate  Editor,  electronics 
FINANCE  EXPERT 


Thomas  t^mma,  BA,  Columbia,  is 
a  U.S.  Naval  Reserve  officer  who 
was  formerly  a  technical  writer 
with  IT&T.  Tom  prepares  “Finan¬ 
cial  Roundup”— a  rcKular  weekly 
business  feature.  In  the  comiiiR 
months  Tom  will  be  concerned  with 
radio  communications,  but  he  will 
be  specifically  involved  with  spec¬ 
trum  useage  problems.  To  keep 
abreast  of  finance  in  electronics, 
turn  to  Tom’s  weekly  coverage  of 
latest  developments.  To  subscribe 
or  renew  your  subscription,  fill  in 
box  on  Reader  Service  Card.  Easy 
to  use.  Postage  free. 

^  electronics  (Jj^ 

A  McGraw-Hill  Publication 

West  42nd  Street.  New  York  36.  N.  Y. 


a  ted  ram  adjustable  for  pressing 
force,  speed,  and  stroke.  A  lower 
unit  has  retracting  pin  to  facilitate 
accurate  positioning  of  small  parts. 
Insertion  of  :5,000  pieces  per  hr  is 
feasible. 

CIRCLE  NO.  424  READER  SERVICE  CARO 


Servo  Plotter 
5  ft  high,  2  ft  sq 

Republic  Aviation  Corp.,  Farm- 
ingdale,  L.  1.,  N.  Y,  Plotter  auto¬ 
matically  checks  out  servo  .systems 
and  reproduces  test  results  in 
graphic  form.  It  produces  a  .sele<*- 
tion  of  40-point  curves  within  12 
minutes  from  beginning  of  test.  It 
detects  and  plots  pha.se  and  ampli¬ 
tude  relationships  in  the  data-fre- 
quency  range  from  0.3  to  30  cycles. 
Harmonic  distortions  are  compen¬ 
sated  for  automatically. 
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Vt®  • 

P-C  Trimmer  Pot 
^2  in.  in  diameter 

Maurey  Instrument  Corp.,  7924 
S.  Kxchange  Ave.,  Chicago  17,  111. 
The  50-M7  miniature  trimmer  pot. 
One  terminal  is  polarized  for  quick 
a.s.sembly,  needs  no  shaft-locking 
device,  available  from  25  to  10,000 
ohms,  sealed  con.struction.  Pots  are 
built  to  applicable  requirements  of 
.MIL-R-19A.  MIL-E-5272A,  .MIL-R- 
19.518,  MIL-R-12934B,  NAS  710. 
CIRCLE  NO.  426  READER  SERVICE  CARD 


More  Detailed 
PRODUa  BREAKDOWNS 
Are  contained 
in  the  1959-1960 
BUYERS’  GUIDE 


More  than  2,500  veri¬ 
fied  product  categories; 
approximately  4,000 
manufacturers  of  elec¬ 
tronics  and  allied  prod¬ 
ucts  compiled  from 
scratch  for  this  issue  . . . 

One  more  reason  why 
advertisers  and  users  of 
the  BUYERS*  GUIDE 
receive  extra  benefits 
available  in  no  other 
place. 


electronics 
BUYERS’  GUIDE 
and  Reference  Issue 

A  McGraw-Hill  Publication 
330  West  42nd  St.  . 

N.  Y.  36,  N.  Y.  W 


Literature  of 
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MATERIALS 

Protective  Surface  Coatings.  Co¬ 
lumbia  Technical  Corp.,  61-05 
Thirty-First  Ave.,  Woodside  77, 
N.  Y.,  has  available  a  chart  pro¬ 
viding  thermal,  physical,  chemical 
and  electrical  characteristics  of 
HumiSeal  protective  surface  coat¬ 
ings  for  electronics  applications. 
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COMPONENTS 


At  MOTOROLA  in  PHOENIX... 
There’s  on  uncommon  opportunity  to 
BE  RECOGNIZED  in  engineering  circles 


It’s  the  nature  of  us  humans  to  be  stimulated ...  to  do  better 
work . . .  when  others  in  the  same  profession  know  about  our 
accomplishments.  At  Motorola  in  Phoenix,  the  project  approach 
assures  the  engineer  that  his  sparks  will  not  be  smothered  by 
anonymity.  Every  Motorola  engineer  is  provided  responsibility 
commensurate  with  his  ability;  his  contributions  as  a  member 
of  a  project  team  form  the  basis  for  his  career  advancement. 
Motorola,  heavily  engaged  in  diversified  electronics  research 
and  production,  encourages  each  engineer  to  carry  his  idea 
through  to  practical  reality.  If  you  are  attracted  by  a  creative 
atmosphere  such  as  this  —  and  by  the  sunny  atmosphere  of  the 
nation’s  most  enjoyable  climate  —  write  to  Mr.  Kel  Rowan, 
Department  A-9. 


/  I 

MTevtorn  Military  Elactronica  Cantor  8201  E.  McDowell  Rd.,  Scottsdale,  Arizona  ^ 


OPPORTUNITIES 

Eltcironic  Enginuurt,  M«ch«nKal  Enginuurs,  Physicists  —  SYSTEM  ANALYSIS,  DESIGN 
AND  TEST— Radar  •  Missile  Guidance  •  Navigation  •  Combat  Surveillance  • 
Communications  •  Field  Engineering  •  Data  Processing  and  Display  —  CIRCUIT 
DESIGN,  DEVELOPMENT  AND  PACKAGING  -  Microwave  •  Pulse  and  Video  • 
Antenna  •  Transistor  •  R-F  and  l*F  •  Servos  •  DigitaP  and  Analog 
TECHNICAL  WRITERS  AND  ILLUSTRATORS,  QUALITY  CONTROL  ENGINEERS,  RELI¬ 
ABILITY  ENGINEERS 

Motorola  also  offers  opportunities  at  Riverside,  Catifornia  and  Chicago,  Illinois 


Switching  Transistor.  Texas  In- 
.struments  Inc.,  P.  0.  Box  312, 
Dallas,  Texas.  A  6-page  folder  de¬ 
scribes  the  type  2N705  pnp  diffused- 
base  me.sa  germanium  transistor. 

CIRCLE  NO.  451  READER  SERVICE  CARD 

Precision  Stock  Gears.  U.  S. 
Gear  Corp.,  81  Bay  State  Road, 
Wakefield,  Mass.  A  complete  line  of 
precision  stock  gears,  48  through 
200  pitch,  is  covered  in  a  96-page 
catalog. 

CIRCLE  NO.  452  READER  SERVICE  CARD 

Tantalum  Slug  Capacitors. 
Ohmite  Mfg.  Co.,  3639  Howard  St., 
Skokie,  Ill.  Bulletin  159C  covers 
high  temperature  vibration-shock 
resistant  tantalum  .slug  capacitors. 

CIRCLE  NO.  453  READER  SERVICE  CARD 

Selenium  Rectifiers.  Syntron 
Co.,  Homer  City,  Pa.,  announces  a 
revised  catalog  on  “Selenium  Slims” 
high  voltage,  cartridge-type  recti¬ 
fiers. 
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EQUIPMENT 

Modular  Enclosures.  Elgin  Met- 
alformers  Corp.,  630  Congdon  Ave., 
Elgin,  Ill.  Catalog  106  covers  the 
complete  line  of  basic  frames  and 
components  of  the  Emcor  modular 
enclosure  system. 

CIRCLE  NO.  455  READER  SERVICE  CARD 

Packaged  Modular  Control  Sys¬ 
tems.  Airborne  Accessories  Corp., 
1414  Chestnut  Ave.,  Hillside  5, 
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the  Week 


PM£GJIS£S 


N.  J.  A  bulletin  describes  new 
packaged  modular  control  systems 
which  are  built  or  assembled  en¬ 
tirely  from  standard  units,  assem¬ 
blies  and  subassemblies.  The 
matched  systems  are  suitable  for 
use  in  the  aircraft,  missile,  elec¬ 
tronic  control  and  related  fields. 
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MAKE 

THEM 

EQUAL 


Linear  Actuator.  Lear,  Inc.,  110 
Ionia  Ave.,  N.  W.,  Grand  Rapids  2, 
Mich.  Product  Data  102-11  de¬ 
scribes  model  320  linear  actuator, 
a  compact  unit  especially  suited 
to  applications  requiring  a  high 
degree  of  positioning  accuracy. 

CIRCLE  NO.  457  READER  SERVICE  CARD 


Ha.sic  Noise  Source.  Kay  Elec¬ 
tric  Co..  Maple  Ave.,  Pine  Brook, 
N.  J.  A  recent  mailing  piece  fully 
describes  the  Therma-Node,  a 
commercial  portable  noise  gen¬ 
erator  covering  a  frequency  range 
of  0.5-1,000  me. 

CIRCLE  NO.  458  READER  SERVICE  CARD 

Electronic  Generator.  Industrial 
Test  Equipment  Co.,  55  E.  11th  St., 
New  York  3,  N.  Y.  A  single-page 
bulletin  gives  a  description  and 
specifications  for  model  150  pre¬ 
cision  160  va  electronic  generator. 

CIRCLE  NO.  459  READER  SERVICE  CARD 


FACILITIES 

Industrial  Rubber  Products.  Irv¬ 
ing  B.  Moore  Corp.,  65  High  St.. 
Boston,  Mass.  Purpo.se  of  a  recent 
brochure  is  to  acquaint  the  reader 
with  the  company  and  its  facilities 
for  the  research,  development  and 
manufacture  of  rubber  products 
for  industry. 

CIRCLE  NO.  460  READER  SERVICE  CARD 

Drawn  .Metal  Shell  Production. 
Cly-Del  Mfg.  Co.,  Waterbury, 
Conn.,  has  available  technical  and 
reference  material  on  single  mul¬ 
tiple-step  operations  in  drawn 
shell  manufacture. 

CIRCLE  NO.  461  READER  SERVICE  CARD 


One  tiny  glow  lamp  made  by  Signalite  Incorporoted 
now  replaces  a  standard  electron  tube.  The  secret;  a 
fill  gos  Linde  technicions  created  from  rare  gases  — 
neon,  argon,  krypton,  and  radioactive  kryptonISS  — 
allowing  Signalite's  new  manufacturing  techniques  to 
be  put  on  a  production  line  bosis.  Linoe  gases  oided 
in  increasing^  current  from  0.3  to  20  milliamperes  —  in 
light  or  total  darkness— a  chonge  that  would  otherwise 
require  a  40-fold  increase  in  size.  Best  of  all,  the  cost 
went  from  $3.00  to  $.17  per  lamp. 

Uses  for  these  lamps  include  subminioture  voltage 
regulating  tubes,  switching  devices,  lightning  arrestors, 
electronic  power  supplies,  protective  devices  on  ex¬ 
plosive  equipment,  and  bright  pilot  lights.  Your  own 
products  might  similarly  benefit  from  Linde's  technical 
service  and  experience  in  rorei  gases.  For  data  on  the 
physicol  and  electrical  properties  of  these  materials, 
write  Dept.  BD,  Linde  Company,  Division  of  Union 
Carbide  Corporotion,  30  East  42nd  Street,  New  York 
17,  N.Y.  In  Canada:  Linde  Compony,  Division  of  Union 
Carbide  Canada  Limited. 


A* 
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EfAEfE  GASES 

SymbpI  of  Highest  Purity 


UNION 

CARBIDE 


LINDE  ond  UNION  CARBIDE  ore  registered  trade  morks  of  Union  Carbide  Corporotion. 


ELECTRONICS  •  SEPTEMBER  11,  1959 


CIRCLE  NO.  223  READER  SERVICE  CARD  223 


J. 


PLANTS  AND  PEOPLE 


Sola  Building  New  Plant 

Thk  Sola  Elkctric  Co.  of  Chicago,  manufacturer  of  precision  electronic 
and  electric  products  and  components,  has  begun  construction  of  a  200,000 
sq  ft  plant  in  Elk  Grove  V'illage  just  northwest  of  Chicago. 

The  new  building  will  approximately  double  Sola’s  present  facilities 
and  enable  the  firm  to  effect  a  production  increa.se  of,  says  company  presi¬ 
dent  Joseph  G.  Sola,  “at  lea.st  50  percent  within  the  next  five  years.” 

Sola  F^lectric,  a  division  of  Basic  Products  Corp.  of  Milwaukee,  will  .sell 
its  present  plant  when  it  shifts  operations  to  Elk  Grove  Village  sometime 
next  summer.  Company  officials  said  the  new  building,  equipment  and 
moving  would  co.st  about  $2  million. 

The  firm  was  founded  in  1930  as  an  engineering  laboratory.  Since 
then  it  has  grown  to  become  one  of  the  leading  designers  and  producers 
of  specialty  dry-type  transformers.  Its  accounts  include  manufacturers 
of  computers  and  radar  and  mi.ssile  guidance  systems. 

Office  .space  of  approximately  50,000  sq  ft  in  the  new  building  will  be 
air-conditioned.  The  150,000  sq  ft  production  area  will  be  thoroughly 
ventilated  and  air-filtered  for  comfort  and  dirt  control. 

Arthur  L.  Myers,  Sola  vice  president-manufacturing,  .said  the  new 
plant,  in  addition  to  greater  .space,  will  have  a  more  efficient  production 
layout,  faster  material  How  and  handling.  The  plant  will  al.so  be  con¬ 
venient  to  railroad,  highway  and  air  transportation. 


Joins  EECO  as 
Head  Engineer 

Kknneth  Goodman  has  been 
named  chief  engineer  of  Engi¬ 
neered  Electronics  Co.,  Santa  Ana, 
Calif.  He  leaves  a  post  of  chief  cus¬ 
tomer  engineer  at  Helipot  Division 
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of  Beckman  Instruments,  Fuller¬ 
ton,  Calif.  Prior  to  that  he  was  en¬ 
gaged  as  engineering  manager  of 
.^erovox  Corp.,  Monrovia,  Calif. 

Goodman  comes  to  EECO  with  a 
complete  background  in  engineer¬ 
ing  design  work,  having  done  such 
work  at  AiRe.search  Mfg.  Co.,  Bard- 
well  and  McAli.ster,  Inc.,  and  Logis¬ 
tics  Re.search,  Inc.,  before  going  to 
Aerovox. 

Engineered  Electronics  is  a  sub¬ 
sidiary  of  Electronic  Engineering 
Co.  of  California,  also  located  in 
Santa  Ana,  which  pioneered  the 
use  of  plug-in  electronic  circuits 
for  mi.ssile  and  industrial  instru¬ 
mentation  control  and  data  han¬ 
dling  systems. 

Sylvania  Sets  Up 
Second  N.  H.  Plant 

Sylvania’s  Semiconductor  Divi¬ 
sion  will  begin  transistor  produc¬ 


tion  early  next  year  in  Manchester, 
N,  H.,  planning  employment  build¬ 
up  to  nearly  1000  people  within  two 
years  in  its  .second  Granite  State 
location. 

Company  purchased  one-story 
building  containing  25,000  sq.  ft. 
on  one-acre  site.  It  was  formerly 
occupied  by  the  Arrow  Needle  Co. 
Manchester  plant  will  be  strictly  a 
production  facility,  with  engineer¬ 
ing  and  other  operations  continu¬ 
ing  at  the  Woburn,  Mass.,  head¬ 
quarters  of  the  Semiconductor  Divi¬ 
sion. 

At  Hillsboro,  N.  H.,  Sylvania 
manufactures  diodes. 

Hi-G,  Inc.  Hires 
Chief  Engineer 

J.  A.  Garratt  recently  joined  Hi-G, 
Inc.,  Bradley  Field,  Windsor  Locks, 
Conn.,  as  chief  engineer.  He  was 
formerly  with  Thomas  A.  Edison 
Co.,  having  served  there  as  chief 
product  engineer  of  the  in.strument 
division. 

Approve  License 
For  Sandynamics 

Sandynamics,  Inc.,  Ramsey,  N.  J., 
has  been  licensed  to  produce  the 
Markite  precision  conductive  plas¬ 
tic  potentiometers.  The  new  facility 
has  been  approved  by  the  Dept,  of 
Defense  and  Dept,  of  Commerce  as 
a  dispersed  production  source. 

Markite  Products  Corp.,  New 
York  City,  has  been  formed  to  han¬ 
dle  all  .sales,  and  provide  e.xtensive 
technical  .service  for  both  Markite 
Corp.  and  Sandynamics,  Inc. 

Epsco  Appoints 
Production  Mgr. 

Philip  Hood  has  been  named  pro¬ 
duction  manager  by  Ep.sco,  Inc., 
Cambridge,  Mass.  He  was  formerly 
with  the  AC  Spark  Plug  Division 
of  the  General  Motors  Corp.,  where 
he  held  managerial  positions  in  the 
production  and  engineering  depart¬ 
ments. 

In  his  new  post.  Hood  will  work 
closely  with  the  managers  of  the 
three  Epsco  Boston  divisions? — the 
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perfects  a  new  family  of 

SUBminiature 
CERAMIC  CAPACITORS 


Basically,  the  Rantec  circulator  is  a  non-reciprocal  hybrid 
junction  with  three  or  more  ports.  Non-basically,  the 
circulator  is  finding  more  and  more  use  in  advanced 
radar  and  microwave  systems.  In  addition,  Rantec 
research  and  development  has  led  to  many  other  sophisti¬ 
cated  “active”  and  “passive"  microwave  ferrite  comix)- 
nents.  Your  inquiry  is  welcomed. 

corporation  •  calabasas,  California 


"NARROW-CAPS"  subminiature  ceramic 
capacitors  and  110  inch  modular  spac¬ 
ing  of  printed  circuitry  form  the  newest 
'hand-in-glove'  team  to  speed  the  still 
smaller  assemblies  required  today. 

5  CAPACITANCE  VALUES  in  STOCK 

100  mmf.  *  20%  ...  250  mmf.  '  20% 

500  mmf.  “  20%  ...  750  mmf.  ‘  20% 

1000  mmf.  --  20%  with  ambient  tern-  ynf||||||P  001101110 
perature  range  — 60°C.  to  125°C.  and  a  InUDULnll  UrnUlRu 
voltage  rating  of  50WVDC. 

fTTlT^yrm  CORPORATION 

I  1  1  I  I  H  O  1  ^  IniNE  SAINT  FRANCIS  STREET 

^^^^^^^^^.^JnEWARK  5,  NEW  JERSEY 


Unusual  Creilive  Opportunities  for 

•  Electronic  eit|||iMrs  wtth  a  well  rounded 

'^Mkground  to  research 

development 

•  mechanical  desigrren^^|^Hi||» 

in^^mctural  thermo-dynamicists  in  tht^mil 
lengi^|||||»  field,  . .  n-^ 

SEND  RESUME  OF  TOUR  QUALlfRMiUlU  TO  MR.  .  MIAIION  COtKMAnON  ^ 


BEND/X-PACIF/C  NEEDS  SYSTEMS 


AND  CIRCUIT  DESIGNERS  FOR 


advanced 


submarine 
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ADVLRriSEMEST 


On  the  Market 


Systems  Division,  the  Instruments 
and  Equipment  Division,  and  the 
Components  Division — to  insure 
efficient  manufacturing  operations. 


Cold  Cathode  Tubes 

many  circuit  uses 
KIP  ELECTRONICS  CORP.,  Box  562, 
Dept.  96,  Stamford,  Conn.,  announces 
a  group  of  subminiature,  cold  cathode 
trigger/timer  tubes  for  precision  time 
delay,  relay,  pulse,  series  regulator, 
timer,  &  other  circuits.  These  tubes, 
known  also  as  "krytrcns,"  feature 
^  '  very  short  anode  delay 

§  times,  exceptionally  neg¬ 
ligible  variation  in  delay 
(low  "jitter")  high  hold- 
off  voltages,  and  all  in 
I  subminiature  envelopes. 


Wilson  Directs 
New  Division 


One  model,  KP-130, 
will  replace  a  timer,  trig¬ 
ger,  and  spark  gap  tube 
all  in  one  circuit. 


Brush  Instrumknts  has  appointed 
Gardner  P.  Wilson  as  manager  of 
its  newly  formed  We.stern  Engi¬ 
neering  Division  in  Pa.sadena,  Calif. 

Most  recently  Wilson  was  with 
the  Electro-Data  Division  of  Bur¬ 
roughs  Corp.  as  manager  of  the 
company’s  Western  Engineering 
Branch.  Earlier  he  served  as  chief 
development  engineer  for  Con.soli- 
dated  Electrodynamics  Corp. 


The  KP-1C4  (see  cut) 
is  available  from  stock, 
as  well  as  the  KP-130. 
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More  exclusive  advantages  for  applica-  I 

tions  demonding  extreme  sensitivityf  sta-  I 

bility,  versatility,  accuracy.  I 

•  Three  precisely  calibrated  amplitude  scales — 

40  db  lee,  20  db  linear,  10  db  power.  f 

•  Two  independent  freouency  dispersion  ranpes —  I 
continuously  adjustable — 0-70  me  and  0*5  me.  ' 
Neelieible  internal  freeuency  modulation  per¬ 
mits  extremely  narrow  analysis  free  of  FM  ! 
problems 

•  Variable  I.F.  bandwidth  from  1  kc  to  80  kc.  ' 

•  Push-button  freeuency  selector 

•  Synchroscope  output  with  40  db  gain 

•  Accurate  measurement  of  small  freguency  dif-  ! 
ferences.  A  self-contained  marker  oscillator, 
modulated  by  a  calibrated  external  generator, 
provides  accurate  differential  marker  pips  as 
close  as  10  kc. 

BAND  RF  SENSITIVITY* 

10  —  420  MC  — y5  to  —105  dbm 

350—  1000  MC  —90  to  —100  dbm 

910  —  2200  MC  —90  to  —100  dbm 

1980  —  4500  MC  —80  to  —  95  dbm 

4.5—  10.88  KMC  —80  to  —  95  dbm 

10  88—  18  0  KMC  —70  to  —  90  dbm 

19  0  —  26  4  KMC  —60  to  —  85  dbm 

26.4  —  44  0  KMC  —55  to  —  85  dbm 

Tremendous  flexibility  and  many  unique  ad¬ 
vances  of  Panoramic's  compact  SPA-4  moke  it 
unsurpossed  for  visuolly  analyzing  FM,  AM 
and  pulsed  signal  systems;  instabilities  of 
oscillators;  noise  spectra;  detection  of  poro¬ 
sities;  studies  of  harmonic  outputs;  radar  sys¬ 
tems  and  other  signal  sources. 

*meosured  when  signal  and  noise  equal  2X 

noise  Write,  wire  or  phone  today  for 

.db  detailed  SPA-4  specification 

bulletin. 


Transistor  Indicators 

single  or  dual  control 
The  KP-145A  and  KP-150,  subminia¬ 
ture,  grid-controlled  indicator  tubes  for 
single  signal  and  coincidence  mon¬ 
itor  service  in  transistor  » 
circuits,  are  now  available 
in  production  quantities.  InBb 


Lee  .Mark  Associates  of  St.  Loui.s 
and  Kansas  City,  Mo.,  will  cover 
Kansas,  Missouri,  Nebraska  and 
southern  Illinois  for  Scientific- 
Atlanta,  Inc.,  Atlanta,  Ga.,  manu¬ 
facturer  of  antenna  pattern  range 
equipment  and  related  accesso¬ 
ries. 


Both  tubes  are  made  by 
KIP  ELECTRONICS  CCR?., 
Box  562,  Dept.  97,  Stam¬ 
ford,  Conn.,  and  they  pro¬ 
vide  a  "ball  of  fire"  glow 
discharge  when  triggered 
with  low  voltage,  low  cur 
rent  signals.  The  tubes 
monitor,  indicate  <S  control 
transistor  circuitry. 


Perkin  Engineering  Corp.  Elec¬ 
tronic  Division,  El  Segundo,  Calif., 
has  named  Law  Instruments  of 
Angola,  Ind.,  its  sales  rep  for  In¬ 
diana. 


Mechtron  Laboratories,  Peekskill, 
N.  Y.,  manufacturer  of  miniature 
Teflon  film  insulated  magnet  wire 
has  appointed  several  new  sales 
representatives.  Reps  and  their 
territories  are: 

W.  H.  Hicks  of  Roslyn,  N.  Y. — 
New  York  City  and  Long  Island; 


Panoramic 

RADIO  PRODUCTS  INC 


AsIc  tor  new  Cafalog  dige»t  and 

the  PANORAMIC  ANAIYZER 

530  So.  Fulton  Ave.,  Mount  Vernon,  N.  Y.i 

OWent  9-4600 

Cobles:  Panoramic  Ml.  Vernon,  N.  Y.  State 
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Samuel  A.  JefTries,  Inc.,  of  H'lr- 
beth,  Pa. — southern  New  Jersey, 
Pennsylvania,  Delaware,  Mary¬ 
land,  Virginia,  West  Virginia  and 
Washington,  D.  C. ;  Barrett  Border 
of  Tenafly,  N.  J. — northern  New 
Jersey;  W.  K.  Hile  of  Charlotte, 
N.  C. — North  Carolina,  South  Caro¬ 
lina,  Georgia  and  Florida;  Roger 
E.  Schlemmer  of  Cincinnati,  Ohio 
— Ohio,  Indiana  and  Kentucky; 
Lawrence  Sales  Co.  of  Dallas, 
Texas — Texas,  Oklahoma  and  New 
Mexico. 

Consolidated  Avionics  Corp., 
Westbury,  N.  Y.,  recently  ap¬ 
pointed  additional  reps  for  its  line 
of  transistorized  power  supplies 
for  electronic  equipment.  They 
are:  Roland  Olander  and  Co.  of 
Los  Angeles,  for  California  and 
Arizona;  J.  Y.  Schoonmaker  of 
Dallas,  for  Texas,  Oklahoma,  Ar¬ 
kansas  and  Louisiana;  J.  Neal  and 
Co.  of  Miami,  for  Florida,  Ala¬ 
bama,  Tennessee,  Georgia  and 
South  Carolina;  and  Lowry  Diet- 
rich  Co.  of  Pittsburgh,  Cleveland 
and  Dayton,  for  western  Pennsyl¬ 
vania,  Ohio,  West  Virginia  and 
Kentucky. 


Thu  u  t**  ani  u  under  no  circunuunces  to  be  conitrued  at  an  oj^  to  sell,  or  at  an  oftt  to  buy,  or  os  o  solKiiotum  of  an 
ojerto  buy,  any  of  the  securities  herein  mentioned.  The  ojenng  is  mode  only  by  the  fVospectus. 

NEW  ISSUE  August  23,  Is,  j» 

353,535  Shares 

Cohu  Electronics,  Inc. 

Common  Stock 

(Par  Value  $1  per  share) 

The  Company  is  offering  to  the  holders  of  its  Common  Stock  the 
right  to  subscribe  for  additional  shares  of  Common  Stock  at  the 
rate  of  one  share  for  each  three  shares  held  of  record  at  the  close 
of  business  on  August  21, 1959.  The  subscription  offer  will  expire 
at  3 :30  p.m..  Eastern  Daylight  Saving  Time,  on  September  9, 1959. 


Subscription  Price  $5.25  per  share 


Copies  of  the  Prospectus  may  be  obtained  m  any  state  only  from  luch 
dcolm  parttcipattng  in  this  usuc,  including  the  undersigned,  as  may 
legally  offer  these  Dunnes  under  the  securities  laws  of  such  Slate. 


Hayden,  Stone  &.  Co.  Winslow,  CohCl  &.  Stetson  'j 

Ifworporaccd 

Blair  &.  Co.  Francis  I.  duPont  &.  Co.  Goedbody  &.  Co,  j 

Incorporated 

E.  F.  Hutton  &.  Company  I 
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Electrosources,  Inc.  of  Palo  Alto, 
Calif,,  was  recently  named  as  sales 
rep  for  the  northern  California- 
Nevada  territory  by  Aircom,  Inc., 
a  Winthrop,  Mass.,  firm  engaged 
in  design,  development  and  fabri¬ 
cation  of  microwave  components 
and  equipment. 

Jim  Hastin  has  acquired  sole 
ownership  of  Hastin  &  Browne, 
manufacturers’  rep  firm  in  Hono¬ 
lulu,  Hawaii,  from  Burton  Browne. 
The  firm  is  now  known  as  Jim 
Hastin  Sales  Co.  Browne  remains 
available  as  a  consultant  when 
ever  needed. 

Bob  Gibson  has  joined  E.  V. 
Roberts  and  Associates,  Los 
Angeles  electronic  engineering 
reps,  as  electronics  sales  engi¬ 
neer. 

The  United  Transformer  Corp., 
New  York,  N.  Y.,  names  Comtronic 
Associates  of  Mineola,  N.  Y.,  as  its 
rep  in  the  New  York  metropolitan 
area,  servicing  industrial  ac¬ 
counts. 


Adherence  to  tightest  specifi¬ 
cations  by  skilled  assemblers 
— 100%  inspection  for 
for  perfect  construction  -- 
precision  parts — closely 
controlled  spacing  guarantees 
RELIABLE  PERFORMANCE 
in  every  SUPERIOR  electron 
gun  mount. 

At  youraervice  for  any  type  of 
electron  gun  mount.  Samples, 
catalogs,  prices  available  on  request. 

DON’T  BE 
FOOLED 

BY  LOOK-ALIKES 


Superior  Electronics  Corporation 

208  Piaget  Avenue ,  Clifton,  New  Jersey  •  GRegory  2-2500 
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COMMENT 


Professional  Opportunities  Are  Available  For 


Electrical  Engineers 

with  interest  and  experience 
in  the  following  fields: 

•  Design  and  Development  of; 

Industrial  Electronics  and  Power 
Controls  and  Instrumentation 
Electronics 

•  Operation  &  Maintenance  of 

Nuclear  Devices 


For  information  please  write  to: 
Personnel  Manager 


’■/  J  CnUr  for 
J^'sckar  Kesweh 
and  Decdofauat 


Brookhaven 

National 

Laboratory 


500-2500  BAUD  DATA  TRANSCEIVER 
FOR  VOICE  BANDWIDTH  CIRCUITS 


TYPICAL  ERROR  RATE 
2  HITS/HOUR 

Recorded  during  200  hours  of  operation 
at  2S00  baud  over  more  thon  25  different 
private  wire  voice  circuits. 


THE  SPB/T-25  i«  o  wire  fine  ferminat  onif  for  fronsmifting 
and  receiving  binary  information  at  500  to  2500  baud 
(bits/$ec)  in  a  nominal  3-kc  voice  banc^«  such  os  a  long 
distance  toll  circuit.  This  simple  AM  system  (5£BIT’75)  uses 
vestigia/  sideband  transmission  and  synchronous  operation. 
It  includes  time  delay  and  amplitude  distortion  compensat¬ 
ing  circuits.  The  equipment  is  100%  fransistorizec/  and  has 
been  carefully  engineered  to  function  proper//  under  a  wide 
variety  of  environmental  conditions.  Voice  override  is  in¬ 
cluded  so  that  the  circuit  can  be  used  os  an  order  wire. 
The  SEBIT-25  finds  use  in  transmitting:  high  speed  data 
between  business  machines  and  computers;  high  speed 
facsimile  information:  time  division  multiplex  information; 

and  sequential  transmitting  of  telemeter- 
^  ■  '''0  data.  Write  or  phone  for  technica/ 

1#|  X  C  j|%M  literature,  prices,  and  delivery  time. 


REQUIRED  12  db  for  error  rate 
SIGNAL  I  in  I0«:  14  db  for 

TO  RMS  NOISE  error  rMe  ^  I  In  I0'< 
SPEED  600.  1200.  end  2400  beud,  ISOO. 

1667.  and  2500  baud;  any  ^ 
predetermined  rates  between 

500  and  2500  baud  with  internal 
synchronization  or  any  rate  be¬ 
tween  500  and  2500  baud  with 
external  synchronization. 
DELAY  Adjustable  from  0.8  to 

EQUALIZATION  3.5  ms;  frequency  of 
max.  delay  settable 

from  I  to  2  kc. 

TRANSMITTER  45  volts  min..  450 
INPUT  LEVEL  volts  max.,  ground- 

referenced  digital  in- 
formation  at  bit  rate. 
TRANSMITTER  >20  to  46  dbm 
OUTPUT  LEVEL 

RECEIVER  40  to  4  10  dbm  (Au- 

INPUT  LEVEL  tomatlc  Gain  Control) 
RECEIVER  42  voLs  ^I0»9. 

OUTPUT  LEVEL  graund-referenced  in. 
_ formation  at  h**  »-at«f. 


ELECTRONICS,  INC. 

2414  Reedie  Dr.  *  Silver  Spring,  Md.  »  LO  5-4578 


Temperature  Chart 

In  attempting  to  use  your  Tem¬ 
perature  Rise  Chart  (p  106,  Oct.  10 
’58)  we  uncover  an  apparent 
error.  It  is  that  the  e.vtreme  rigrht- 
hand  scale  marking  on  the  upper 
.scale  is  omitted.  In  assuming  that 
this  marking  was  20  C  rise,  as  in¬ 
dicated  by  comparison  of  the  rest 
of  the  .scale  and  lack  of  any  marks 
indicating  a  break  or  discontinuity, 
then  the  temperature  rise  of  the 
example  in  the  next-to-last  para¬ 
graph  would  be  26  C  instead  of  the 
indicated  answer  of  20  C. 

On  the  other  hand,  examination 
of  slopes  of  the  lines  below  .30  C 
and  the  slopes  above  80  C  indicates 
a  change  in  the  scale  and  that  the 
scale  mark  should  be  0  C.  If  this 
modified  scale  is  accounted  for,  then 
the  rise  of  the  example  would  be 
20  C  as  indicated.  It  is  obvious, 
therefore,  that  the  chart  was  modi¬ 
fied  at  80  C  in  order  to  fit  the  avail¬ 
able  space,  and  that  the  extreme 
right-hand  .scale  marking  was 
omitted. 

Another  problem  encountered  in 
attempting  to  use  this  information 
is  that  it  is  unwise  to  assume  that 
the  material  being  tested  is  copper 
of  100-percent  conductivity.  There¬ 
fore  the  u.se  of  the  constant  284.5 
as  referenced,  without  experimental 
proof  for  the  particular  material, 
is  not  recommended.  The  determi¬ 
nation  of  a  factor  K  to  replace  your 
value  of  284.5  by  measurement  of 
resistance  variation  during  a  known 
temperature  change  is  suggested  in 
order  to  make  your  information 
more  universal. 

Bernard  C.  Barnes 
North  American  Aviation 
Columbus,  O. 


More  on  Diode  Terms 

The  editorial  comment  on  the  use 
of  the  words  diode  and  rectifier  (p 
95,  July  8)  is  well  put.  but  reader 
Rogers’  remarks  on  symbol  polarity 
are  unfortunate. 

A  diode — whether  detecting,  con¬ 
ducting,  blocking  or  rectifying — is 
always  a  sink,  and  as  such  its  posi¬ 
tive  terminal  is  the  anode.  A  d-c 
power  supply  employing  one  or 
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Get  out  your  pencil  and  help  yourself  fo 


electronics  READER  SERVICE 

it's  free— it’s  easy— 
it's  for  your  convenience 

Use  these  hand/  READER  SERVICE  CARDS  for  rnoroj 
information  on: 

ADVERTISEMENTS-NEV^  PRODUCTS- 
LITERATURE  OF  THE  WEEK 


1 — Circle  the  number  on  the  postpaid  cord  below  that 
corresponds  to  the  number  at  the  bottom  of  Adver¬ 
tisement,  New  Product  item,  or  Literature  of  the 
Week  selection. 

,2 — Please  print  carefully,  as  it  is  impossible  to  process 
cards  that  are  not  readable. 


A - - - 

FOR  SPECIFIC  ITEMS  IN 
MULTI  PRODUCT  ADVERTISEMENTS 

For  moro  information  on  ipocific  itomt 
in  multi-product  advortiiomonti,  print  caro- 
fully  on  Iho  Roador  Sorvico  Cord  bolow  in 
Box  "A"  Iho  circio  numbor  of  tho  odvor* 
titomont  and  tho  tpocific  produ<t(i)  on 
whkh  you  dotlro  moro  information. 


HOW  TO  SUBSCRIBE— 

HOW  TO  RENEW  YOUR  SUBSCRIPTION 
- TO  electronics - 

If  you  are  not  a  subscriber,  or  if 
your  subscription  is  about  to  ex¬ 
pire,  to  receive  electronics  regu¬ 
larly,  fill  in  the  section  "FOR 
SUBSCRIPTIONS"  on  a  card  below. 
Send  no  money,  electronics  will 
bill  you  at  the  address  indicated 
on  the  Reader  Service  Card.  « 
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NUMBERS  WHEN  INTERESTED  IN  ALL  ITEMS  SHOWN  IN  ANY  ADVERTISEMENT 


FOR  SUBSCRIPTIONS! 

(CHECK  ONE  lOX) 

□  NEW _ □  RENEWAl 

(CHKK  ONE  tOX  MLOW) 
DOMESTIC  □  1  yr.  -  $  6. 

□  3  yr..  -  $n. 
CANADA  Dir  — 

j  FOREIGN  □  1  yr.  -  $20. 
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ONE! 


In  every  industry  there’s  always  Research/Production/ 

ONE  accepted  Product  and  Management  Engineers,  who, 
Data  Buying  Book...  in  elec-  individually,  or  working  in  com- 
tronics  it’s  the  BUYERS*  bination  with  one  another, 
GUIDE  —  fundamental  in  any  influence  the  purchase  of  prod- 
sales  program  aimed  at  the  ucts,  materials  and  services... 
electronics  and  allied  indus-  whatever  is  bought  by  the 


tries.  Its  52,000  paid  subscrib¬ 
ers  are  important  Design- 


entire  industry. 

p  electronics 

A  McGRAW-HILl  PUBLICATION 
330  West  42nd  Street  •  New  York  36,  N.Y, 


r 


BUSINESS  REPLY  MAIL 

NO  POSTAGE  STAMP  NECESSARY  IP  MAILED  IN  THE  UNITED  STAHS 


FIRST  CLASS 
PERMIT  NO.  64 
(SEC.  34.9  P.l.&.R.) 
NEW  YORK,  N.  Y. 


■  4. 


6^  Postage  Will  Be  Paid  By 

ELECTRONICS 

Reader  Service  Dept. 

330  West  42nd  Street 
New  York  36,  N.  Y. 


SHAPES • CHANNELS 
SPLINES 'PROFILES 
CORNER  MOLDINGS 
RODS  'TUBES 


PHYSICS  RESEARCH  LABORATORIES, 
Inc.  proudly  announces  the  ovoilobi- 
lily  of  the  famed  C.  P.  Coerz  AC/OC 
Comporolor.  The  Goerz  Comparator 
is  a  bosic  stondardizing  instrument 
offering  accuracies  in  the  —0.05% 
doss.  The  occurocy  of  —0.05%  is 
referred  to  true  value,  not  full  scale. 
It  holds  for  current,  voltage  and 
power  in  the  following  ranges  up  to 
ond  including  1000  c.  p.  s.: 
CURRENT:  0-50  mo;  0.2/0.5/I/2/5/ 
10/20/50/100/125  amperes; 
VOLTAGE;  0-15;  up  to  600  volts  in 
5-volt  steps; 


IN  THESE  PLASTICS 


ACRYLICS  •  ACETATE  •  BUTYRATF 
STYRENE  •  POLY  CARBONATE 
POLY  PROPYLENE  •  METHYL  STYRENE 
ETHYL  CELLULOSE  •  POLYETHYLENE 
VINYLS  -  ELASTOMERIC  AND  RIGID 


ACE 

PLASTIC 

EXTRUSIONS 


Attach  Leads  to  Ultra-Fine  Mapet  Wire? 
Sure!!  ...and  Economically 

Send  for  samples  illustrating  how  Deluxe  Coils' 
odvanced  engineering  and  manufacturing  know-how  can 
supply  miniaturized  coils  (48-56  gauge  wire)  with  leads. 
Cut  your  scrap  and  termination  problems. 


^FAST  DELIVERY 


POWER:  Up  to  600  volts;  up  to  100 
amperes. 

All  quoted  accuracies  ore  based  on 
the  accessories  supplied  with  the 
instrument.  Higher  current  and  volt¬ 
age  available  with  special  accessaries. 


Further  detoils  ore  ovoilobte  upon  request  In  FkL  technicot 
note  319  ADC. 


W  nte.  win-  phone  for  iiulletin  K.S,  .sitm- 
plfs  anti  iiricfs  ...  or  senil  .vpt-clflc.'i- 
tititis.  I>lu(-i*rints  for  imiiii-diate  (iiiotations 


Physics  Research 


LABORATORIES 


ACE  PLASTIC  COMPANY 


For  Opticol  Equipment:  Write  To 
Goeri  Americon  Opticol  Co. 
Inwoode  L.I.,  N.Y. 


House  of  Fine  if^strnments 

'555  H*mpst«ad,  L.  I.,  N.  Y. 


91 -33  Von  Wyck  Expwy.,  Jomocia  35,  N.  Y. 
JAmotco  3-5500 


P.o.  Box  «555 


CIRCLE  NO.  277  READER  SERVICE  CARD 
ELECTRONICS  '  SEPTEMBER  11,  19S9 


CIRCLE  NO.  231  READER  SERVICE  CARD  231 


CIRCLE  NO.  278  READER  SERVICE  CARD 


FOR  INSTRUMENT 
CALIBRATION  TOe.. 


LEWYT  DRILLS 
PRINTED  CIRCUITS 
110%  FASTER 


Y54  West  14th  Street, 
New  York  11,  N.  Y. 


SIEMENS 


more  diodes  as  rectifiers  may,  of 
course,  be  treated  as  a  source,  with 
its  positive  output  terminal  that  to 
which  the  cathodes  of  the  com¬ 
ponent  diodes  are  connected.  But 
the  components  themselves  do  not 
lose  their  status  as  sinks,  and 
should  not  otherwise  be  marked. 

It  would  be  helpful  if  manufac¬ 
turers  of  open-stack  metallic  recti¬ 
fiers  would  content  themselves  with 
marking  the  terminals  of  their 
products  black  and  red  to  denote 
anode  and  cathode,  and  avoid  using 
either  color  for  the  body  of  the  de¬ 
vice.  If  suppliers  of  cylindrically 
encapsulated  units  would  follow 
suit,  and  abandon  all  reference  to 
plus  or  minus  terminals,  then  life 
would  be  much  more  tranquil  for 
those  of  us  who  u.se  such  diodes  in 
nonrectifying  applications. 

James  R.  Wylie 
Leigh  Electric  Co. 

Genoa,  III. 


Wriut  Ltwy!  engineer  X 

Murray  Berman;  ■» 

**. . .  Not  only  did  New  Hermes  Engravograph  increase 
our  production  by  this  amazing  figure,  but  it  also 
enabled  us  to  achieve  consistently  better  quality.” 

•  Pantograph  reproduces  drill  pattern  from  I 

template  in  any  reduction  ratio— assuring  high 
accuracy  with  unskilled  labor.  £ 

•  Allows  drilling  and  routing 

of  different  siie  holes  in  one  )  ■ 

operation  without  changing  tools. I  ^ 

A/m  for  Uactr-guidtd  — c 

f NOffAVING  •  PROrilING  •  Gf>AOUATING^^^*^f^^  * 

Ktt/uetl  our  2H-page  illusiraled  catalog  I? 

ZP-2  on  your  butiness  letterhead,  || 


Our  Far-Flung  Correspondents 

Today  we  received  your  shipment 
of  Electronics  Buyers’  Guides  for 
our  radio-television  repair  school. 

.  .  .  Please  allow  me  to  express 
our  appreciation  to  you  and  your 
magazine  for  your  wonderful  in¬ 
terest  and  a.ssistance  in  our  (  repair 
.school)  project. 

J.  VON  Kanel 
London  Prison  Farm 
London,  O. 

Reader  von  Kanel  is  director  of 
education  at  the  London  Prison 
Farn),  and  has  great  aspirations 
for  using  electronics  training  as 
part  of  the  rehabilitation  program 
there. 

Security  and  Mr.  Greene 

I  have  just  read  the  article  by 
How’ard  Janis  on  the  matter  of 
security  and  its  effect  on  W.  L. 
Greene  (“New  Security  Policy 
Coming?”  p  34,  July  31). 

The  article  describes  quite  well 
a  state  of  affairs  which  one  be¬ 
lieved  to  exist  on  another  continent. 

I  am  an  immigrant  from  Europe; 
the  direction  in  which  I  travelled 
was  west,  wasn’t  it? 

Stanly  Frold 

Montreal,  Que. 

We  profoundly  hope  that  the  di¬ 
rection  will  continue  to  have  some 
significance. 


CIRCLE  NO.  279  READER  SERVICE  CARD 


QTailable  irom  stock 
ranges  irom  O-SO  up  to 
0-20000  gauss,  no  ampliiier 
ior  instant  indication  oi  Hci 


GRH  Halltest  Company 


SEPTEMBER  11,  1959  •  ELECTRONIC 


232  CIRCLE  NO.  232  READER  SERVICE  CARD 


outhoriied  US  repreientalive  for 
Siemens  Hallgenerators 

IS7  S.  Morgan  BWd..  Volparaiso,  Ind. 

•CONTAGS* 

FOR  THE  FIELD  OF 
ELECTRONICS 


"HOW  TO  MAKE  MONEY 
Mobile  Radio  Maintenance" 


BEST  PLACE  TO  STAY  IN  L.A. 

New  iHper. MOTEL,  luxury  furnUhlnis.  Swim* 
mini  p9ol.  utter  privacy,  free  TV.  24*hr.  tel. 
•ervice.  Sinfle  rooms  or  suites.  Heart  of  8.E. 
industrial  area,  10  mint,  from  dntn.  L.A.  Handy 
all  freeways.  Clean.  Commercial  rates. 

DOWNEY-CAPRI  MOTEL,  8220  ToUgroph  Rd. 
botwoon  lakawood  8  Paramount  Blvds. 


YARDNEY  ELECTRIC  CORP. 

*‘PionerrM  in  ('•/mpoct  Piftrtr"  • 
pctrO'Cbemical  Generatura  of  Hneriey 
mtlitriiffs  f<»  mtunvuttg'*  * 


iO-jO  Leonsrd  Street 
New  York  13.  N  Y. 


worth 
•  T  M 


Your  Inquiries  to 
Advertisers  Will 
lla  ve  Special  Value... 

— for  you — the  aciver- 
tiser — and  the  publish¬ 
er,  if  you  mention  this 
publication.  Advertis¬ 
ers  value  highly  this 
evidence  of  the  publi¬ 
cation  you  read.  Satis¬ 
fied  advertisers  enable 
the  publishers  to  se¬ 
cure  more  advertisers 
and — more  advertisers 
mean  more  informa¬ 
tion  on  more  products 
or  better  service — 
more  value — to  YOU. 


EMPLOYMENT  OPPORTUNITIES 

NATIONAI;  i  Advertlsaments  In  this  section  Include  all  employment  opportunities— exKu. 

f  tive.  manatement.  teohnleal.  sellinp.  ofBce,  skilled,  manual,  etc. 

i^UVkKAbt  /  Positions  Vacant  Civil  Bervlce  Opportunities  Employment  Apencles 

Positions  Wanted  SoHim  Opportunities  Wanted  Employment  Borvlcee 

Part  Time  Work  Sellinp  Opportunities  Offered  Labor  Bureaus 


DISPLAYED 


- RAHS— — 


UNDISPIAYED 


The  a<)vertl<4nR  rale  In  I2H.67  per  inch  for  all  aflrer' 
tiMina  appearing  on  other  than  a  contract  hoHi:*. 
I'ontract  ratee  quoted  on  re<iUeiit. 


Ho\  Ntinibers -count!*  om  1  line. 

I)lMC«)unt  of  10%  if  full  pa>nient  le  made  in  advance 
for  4  mn-Herulive  ineertionH. 

Not  Mibiert  to  Agency  ConimiMton. 


Subject  to  Agenev'  ('onuuis.slon. 

Send  NEW  ADS  to  CLASSIFIED  AOV.  DIV.  ef  ELECTRONICS.  P.O.  Box  12,  N.  Y.  38.  N.  Y. 


High  Level  Openings  at  AVCO  for 

•  THEORETICAL  PHYSICISTS 

•  EXPERIMENTAL  PHYSICISTS 

•  PHYSICAL  CHEMISTS 
I  •  ENGINEERS 


i  New  and  expanding  programs  concerned  with  the  design, 

I  development,  and  flight  evaluation  of  the  Titan  and 
I  Minuteman  re-entry  vehicles  have  opened  up  exceptional 
I  opportunities  in  the  following  areas: 

I  Plasma  Jets,  Gaseous  Discharge  Phenomena,  Plasma  Physics 

I  High-temperature  Chemistry  of  Solids  and  Gases,  High-temperature 
I  Properties  of  Materials,  Vapor  Pressure,  Decomposition  Species, 

I  Radiation  Measurements 

I  Microwaves,  Telemetry,  Propagation  through  Ionized  Gases, 

I  Basic  Space  Communication  Studies 

I  Upper-Atmosphere  Phenomena,  Missile  Detection  and 

I  Discrimination,  Advanced  Missile  Warfare  Concepts 

I  Hypervelocity  Ballistics  and  Advanced  Ballistic  Techniques 

I  Development  of  new  sensors  and  recording  devices  for 
I  measuring  high-temperatures,  pressure,  velocity,  etc. 

I  under  unusual  conditions,  microminiaturization 

I  Advanced  electronic  circuits  for  missile-borne,  missile  detection, 

I  and  monitoring  instrumentation,  including  transistorized  circuitry 

I  development.  Ultra-high-speed  optical  and  electronic  instrumentation 

I  for  laboratory  and  ballistics  application.  Radiometric  measure- 
I  ments  in  the  ultra-violet,  visible  and  infrared. 

I  Energy  Conversion  and  Power  Supply  Studies 

I  Broad  solid-state  program  for  theoretical  and  experimental  research 
i  on  high-temperature  materials  involving  materials  preparation, 

=  measurement  of  electrical  and  other  properties,  and  device  fabrication. 

1  Challenging  opportuni^  to  apply  unusual  high  temperature 
1  techniques  developed  in  the  Division  to  these  areas. 

1  The  division’s  fully  equipped  laboratory  and  new  suburban  location 

=  provide  on  unusually  attractive  working,  and  recreational  environment. 

=  Excellent  opportunities  exist  for  independent  research  . 

=  Write  to:  Mr.  Richard  Rubino 

=  Scientific  A  Technical  Relations 

1  Dept.  E-9 

=  Your  reply  will  be  accorded 

=  absolute  confidence  and  you 

=  will  receive  a  prompt  answer.  _ 

niiiiiiiiiuiitiiiiiiiiiiiiiiiiiiiiiMiiiiiMiiiiiiiiiiiiiiiiiHMiiiMiiiiHiiiiiiiii  201  Lowell  St,  Wilmington,  Mass. 
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■  ENGINEERS  or—. - rr  — 


Scheduled  to  open  about  the  first  of  the  year,  Republic’s  new  Research  &  Develop¬ 
ment  Center  at  Farmingdale,  Long  Island,  New  York,  will  comprise  seven  different 
laboratory  facilities.  Included  are  an  Electronic  Development  Laboratory  and  a 
Guidance  and  Control  Systems  Laboratory.  These  modern  facilities  will  contain 
the  most  up-to-date  equipment  obtainable  for  the  research,  development  and  test 
of  advanced  astrionic  and  avionic  systems,  equipments  and  components. 


ELECTRONIC  ENGINEERS... 

■  You  can  be  one  of  the  R&D  men 
who’ll  help  guide  exotic  projects  at 
Republic  Aviation’s  new^l4, 000, 000 
Research  and  Development  Center 


IN-AT-THE-BEGINNINQ  OPPORTUNITIES  at  Republic’s  new  Research  Center  encompass 
the  electronic  aspects  of  a  wide  diversity  of  projects  and  investigations,  from 
space  probes  to  ballistic  missiles,  from  high  Mach  aircraft  to  helicopters,  from 
automatic  ground  control  equipment  to  exotic  detection  systems.  Today  Republic’s 
dynamic  expansion  in  research  and  development  activities  offers  you  assignments 
where  you  can  win  technical  renown  —  and  rapid  personal  advancement  —  in 
any  of  these  areas: 

■  INERTIAL  GUIDANCE  &  NAVIGATION  n  SYSTEMS  ENGINEERING  -  DIGITAL  COMPUTER 
DEVELOPMENT  ^  INFORMATION  THEORY  W  TELEMETRY  SSB  TECHNIQUE  1C  RECEIVER  & 
TRANSMITTER  DESIGN  3  JAMMING  &  ANTI  JAMMING  3  RANGING  SYSTEMS  ;  ;  GROUND 
SUPPORT  EQUIPMENT  «  DOPPLER  RADAR  M  COUNTERMEASURES  t  RADOME  &  ANTENNA 
DESIGN  MICROWAVE  CIRCUITRY  &  COMPONENTS  A  AIRBORNE  NAVIGATIONAL  SYSTEMS 
I  MINIATURIZATION-TRANSISTORIZATION  ■  PROPAGATION  STUDIES  -  INFRARED  & 
ULTRA  VIOLET  TECHNIQUES 


Address  your  resume  in  confidence  to: 

Mr.  George  R.  Hickman 

Engineering  Employment  Manager,  Dept.  11J-2 

Farmingdale,  Long  Island,  New  York 


A  FINER  CLIMATE 


...TO  LIVE  IN 

At  Sylvania’s 
Mountain  View  Operations 
in  California 

(SAN  FRANCISCO  BAY  AREA) 

you'll  discover 

more  than  just  one 

kind  of  climate. 

PROFESSIONAL  CLIMATE- Advanced 
programs  will  challenge  your  techni¬ 
cal  creativity.  You’ll  make  major  con¬ 
tributions  in  the  fields  of  electronic 
defense,  radar,  communications  and 
data  processing  systems.  Because 
Sylvania  is  one  of  the  nation’s  fast¬ 
est  growing  electronics  organiza¬ 
tions,  there  are  an  unusual  number 
of  growth  opportunities. 

LIVING  CLIMATE  —You  and  your  family 
will  enjoy  the  healthful  atmosphere 
and  sunny  climate  of  the  San  Fran¬ 
cisco  Peninsula.  You’ll  find  plentiful 
housing,  excellent  shops,  fine  schools 
and  year  round  recreation. 

Openings  in: 


System  Stidies  /  Cireilt  Desim  Comptters 
A  Data  Handling  Elettronie  Fackaginp  / 
Development  Enqineerinp  Concept  &  Plan¬ 
ning  /  Advanced  ECM  Circiitry  Eqaipment 
Development  /  Prodoct  Engineering  Take 
Engineering  /  Tobe  Application  Engineering 
Mechanical  Engineering  Tebe  Prodnction 
Engineering  /  Theoretical  Physics  Experi¬ 
mental  Physics  /  Mathematics  Microwave 
Engineering  /  Enginnring  Writing  Tebe 
Research  Engineering 


You  may  communicate  in  confidence 
to  Wayne  L,  Pearson 

Mc.mtam  V>ew  OperatK>n»  /  SYLVANIA  ELCCTNONIC  SYSTEMS 

V  SYLVAN  I A 

CI;N»  RAL  TrLKPHONR  «  KLFt'TRUNirS  '  ' 


P.O.  Box  188 

Mountain  View,  California 
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f  ( 

CAREER 

1 

0PP( 

)RTUNI 

TIES  1 

"1  1 

AT  Tl' 

m 

vour  future:  a  challenging  opportunity  with  an  industry  leader 


At  Texas  Instruments,  your  future  is  filled  with  specific,  stimulating  growth 
assignments  in  evaluating  and  characterizing  transistors  and  si)ecial  semi¬ 
conductor  devices.  You’ll  participate  in  such  transistorization  projects  as: 

•  AM,  FM,  and  TV  receivers 

•  audio  and  video,  i-l  and  r-f  ampiiliers 

•  hi-fi  and  eiectronic  organs 

•  nonlinear  and  switching  circuits 

•  computer  system  logic 

•  servo  and  power  amplifiers 

With  TI . . .  receive  liberal  company-paid  benefits,  including  profit  sharing 
(last  year  15%  of  base  salary)  . . .  enjoy  premium  living  in  a  moderate  climate 
with  excellent  neighborhoods,  schools  and  shopping  facilities . . .  work  in  a 
plant  selected  as  one  of  the  10  outstanding  U.  S.  industrial  buildings  of  1958. 


For 

immediate 
Eastern 
appointment, 
contact 
H.  C.  Laur 
Dept.  200  E 
1141  E.  Jersey  St. 
Elizabeth,  N.  J. 


Interviews  will  be  held  in  your  area  soon.  If  you  have  an  Electrical  Engineeriny 
degree  and/or  knowledge  of  trayisistor  circuitry,  please  send  a  resume  to 


C.  A.  Besio,  Dept.  200 


Texas 


Instrum  ENTS 

INCORPORATED 

SEMICONDUCTOR  -  COMPONENTS  DIVISION 
ROST  OFFICE  BOX  312  •  DALLAS. TEXAS 
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electronic  engineers 


ABOUT  CAREERS  IN 
COMMERCIAL  COMMUNICATION 
SYSTEMS 

ideas  ivorlh  re-exaniinalion, 
from  General  Electric’s 
Communication  Products  Department 


TECHNICAL 

CHALLENGE 


SCOPE  OF 
PROJECTS 


SHARE  IN 
MANAGEMENT 
ASPECTS 


hut 


IMMEOIATE  OPENINGS 
IN  THESE  AREAS 


Many  of  the  enpinecrs  we  talk  with  are  genuinely  amazed 
at  the  sophistication  of  the  systems  under  development 
here.  Far  from  the  “bread  boxes”  fdled  with  routine 
circuitry  they  expected,  they  find  advanced  electronic 
systems  utilizing  parametric  and  tunnel  effect  devices, 
transistor  and  miniature  tube  circuitry,  piezoelectric 
and  electromechanical  filters,  etc. 

Don't  anticipate  a  narrow  range  of  products  and 
opportunities  here.  CPD’s  diversified  product  line 
includes  complete  .Microwave  Radio  Relay,  Mobile  and 
Personal  communication  systems,  to  name  oidy  a  few. 
Work  in  these  areas  has  found  application  in  other 
projects  for  the  .Military,  e.p.,  developing  a  24 
channel  SSB  Tropitspheric  scatter  system.  Our 
continued  expansion  is  from  a  broad  and  stable  base. 

Rather  than  confining  your  activities  to  the  t«Thnical 
aspects  of  your  project  exclusively,  you  have'the 
opportunity  to  operate  in  management  areas  as  well. 

Here  you  would  be  making  broad  decisions,  based  on  the 
results  of  idea  interchange  between  you  and  your 
counterparts  in  .Marketing,  Product  Planning. 
.Manufacturing,  Field  Service,  etc.  This  exp<»sure  to  both 
engineering  and  management  functions  is  seldom 
found  elsewhere  in  industry. 

this  is  only  part  of  the  CPD  story.  Learn  more  about  the 
opportunities  and  advantages  awaiting  you,  both  on 
and  off  the  job,  by  mailing  your  resume  today  to 
Mr.  Arthur  Guy  at  the  address  below. 

MICROWAVE:  R.F.  Circuit  Design,  Multiplex 
Equipment,  Systems  Design.  ADVANCE  ENGINEERING: 
Microwave  Circuitry,  Plumbing,  Antennas,  Solid 
State  Devices.  MOBILE  SYSTEMS:  Transmitter  Design, 
Receiver  Design,  Product  Production  Engineering, 

Equipment  Mechanical  Design.  AUTOMATIC  TEST 
EQUIPMENT:  Design  and  Development. 


Foruard  your  resume  in  confidence  to  Mr.  Arthur  Guy,  Dept.  b9-U  J 

COMMUNICATION  PRODUCTS  DEPARTMENT 

GENERAL©  ELECTRIC 

Mountain  View  Road,  Lynchburg,  Virginia 


PROFESSIONAL 

GROWTH 


DATA  SYSTEMS 
IN  UNDERWATER 
RESEARCH 

Work  is  expanding  at  IBM  on  the 
design  of  new  information¬ 
handling  techniques  required  to 
explore  the  depths  of  the  ocean. 
These  investigations  in  oceanog¬ 
raphy  are  expected  to  have  far- 
reaching  scientific  and  military 
implications.  Original  and  basic 
work  will  be  needed  in  acoustics, 
information  theory,  advanced 
network  theory,  delay  lines  and 
cross-correlation  techniques. 
Work  will  include  systems  design, 
real  time  data  processing,  analy 
sis  of  experimental  equipment, 
and  hybrid  analog  digital  tech¬ 
niques  in  unique  data  processing 
configurations.  All  phases  of 
these  varied  projects  will  provide 
excellent  career  opportunities  for 
Data  Processing  Systems  Engi¬ 
neers. 

DATA  PROCESSING  SYSTEMS  ENGINEERS 

B.S..  M.S.  or  Ph  D.  in  E.E. 
Experience  desirable  in  de¬ 
velopment  of  one  or  more  of 
these  areas:  Navy  sonar,  fire 
control,  ASW,  or  navy  naviga¬ 
tional  data  processing  sys¬ 
tems.  Experience  desired  in 
analog  and  digital  special- 
purpose  instrumentation, 
conversion  equipment,  elec¬ 
tronic  correlation  devices, 
displays  and  delay  lines. 

You  will  enjoy  unusual  profes 
sional  freedom  and  the  support 
of  a  wealth  of  systems  knowl 
edge.  Comprehensive  education 
programs  are  available— p'us  the 
assistance  of  specialists  of  many 
disciplines.  Working  independ¬ 
ently  or  with  a  small  team,  your 
individual  contributions  are 
quickly  recognized  and  rewarded. 

Write,  outlining  your  qualifica¬ 
tions  and  experience,  to; 

Mr.  R.  L.  Lang,  Dept.  5541 21 
IBM  Corporation 
Owego,  New  York 

IBM 

INTERNATIONAL  BUSINESS  MACHINES CORP. 
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VITRO 

EXPANDS 


Increased  R&I)  activities 
at  Vitro  Laboratories  at 
West  OranKC,  New  Jersey, 
have  created  opportunities 
for  engineers  and  scien¬ 
tists  interested  in  diversi¬ 
fied  projects. 


SENIOR  SYSTEMS 
ANALYSTS 

Analysis  and  synthesis  af  compUx 
weapons  systems  involving  air¬ 
craft,  naval  vessels,  guided  mis¬ 
siles  or  torpedos. 


ELECTRONIC 

ENGINEERS 

Circuit  Design  of  specialised 
instrumentation  related  to  radar 
systems. 

Transistor  Circuitry. 

Digital  Systems  (Logical  design, 
data  handling). 


MATHEMATICAL 

STATISTICIANS 

Advanced  navigational  systems. 
Information  Analysis. 

Reliability. 


OPERATIONS 

RESEARCH 

ANALYSTS 

Complex  Military  Systems  requir¬ 
ing  familiarity  with  military  tactics 
and  logistics. 


PHYSICISTS 

Plasma,  nuclear  and  solid  stote 
physics  involving  studies  of  elec- 
tromogetic  theory,  effects  at  high 
altitudes  and  high  temperatures, 
and  the  formation  and  application 
of  exotic  materials. 


iJhrrtil  hrnrfits  include  n  tuU 
floii  refund  jdan  nnd  retoca~ 
tion  allou'finces.  AU  iminirie.s 
171  confidence.  Semh  resume 
includintt  sntaru  retjuirements 
to  Mr.  S.  Uoberts. 


fitra 


LABORATORIES 


Division  of  Vifro  Corp.  of  America 

200  Pleasant  Volley  Way, 

West  Orange,  New  Jersey 

(Other  laboratories  located  at  Eglin  AF  Bata, 
Florida  A  Silver  Sgring.  Maryland.). 


ELECTRONICS  ENGINEERS 


Check  Your  Knowledge 
Of  America's  "Most 
Surprising  City". . . 


TAKK  THF,  MAN  who’s  never  seen  Detroit  .  .  . 
or  I’hiladelphia  ...  or  Los  Angeles  .  .  .  and  he  can 
give  you  a  passably  accurate  description  of  those 
cities.  Ihit  ask  that  same  fellow  to  describe  Kansas 
City  and — if  he’s  never  been  here — he’ll  give  you 
some  funny  answers.  He  may  think,  as  many  do, 
that  our  terrain  is  flat  and  tree-less.  (Fact  is,  it’s 
fairly  hilly  and  heavily-wooded.) 

Because  of  their  preconceived  ideas,  newcomers 
to  Kansas  City  are  always  surprised.  Visitors  from 
overseas  tell  us  this  is  one  of  America’s  most  beau¬ 
tiful  cities.  Kasterners  are  first  puzzled,  then  envious 
when  they  encounter  the  midwesterner’s  casual  liv¬ 
ing,  open  friendliness  and  enthusiasm.  Many  visiting 
editors  have  rushed  home  to  write  harhed  editorials 
prodding  their  ci\ic  leaders  to  follow  our  example  in 
rejuvenating  depressed  areas,  in  solving  traffic  prob¬ 
lems  and  in  providing  adecpiate  well-rated  schools. 

\  on  needn't  take  our  word  for  all  this  .  .  .  come 
sec  this  “most  surprising  city”  for  yourself,  f’articu- 
larly  do  we  ho|>e  you'll  visit  us  at  Bendix.  We  sin¬ 
cerely  believe  we  can  help  you  to  advance  your  pro¬ 
fessional  career.  As  a  long  term  prime  contractor 
for  the  AFC,  we  are  an  expanding,  engineer-managed, 
engineering  corporation.  Obviously,  we  offer  you  a 
congenial  professional  climate,  highly  conducive  to 
your  |K‘rsonal  progress. 

We  have  openings  for  electronics  engineers  in 
numerons  activities  at  various  levels  of  responsibility. 
To  feel  at  home  in  these  positions  you’ll  need  at 
least  a  BS  in  FE  or  physirs  and  a  minimum  of  .'S 
years’  recent  applicable  experience.  May  we  tell  you 
more  about  the  following? 


CAN  YOU  MATCH  THESE  WITH  PHOTOS  ABOVE? 

□  LINDA  HALL  LIBRARY.  One  of  the  nation's 
finest  technicol  libraries. 

□  STARLIGHT  THEATRE.  Huge  outdoor  theatre 
feoturing  top  theatrical  talent. 

□  UNIV.  OF  KANSAS.  One  of  several  universities 
offering  odvartced  study. 

□  LAKE  OF  THE  OZARKS.  All  water  sports.  Neor 
enough  for  summer  weekends. 

□  K.  C.  PHILHARMONIC.  Under  the  baton  of 
renowned  conductor  Hons  Schwieger. 

□  MUNICIPAL  STADIUM.  Home  of  the  American 
League  Kansas  City  "Athletics". 

SOLUTION:  By  curious  coincidence,  ihe  answer 
spells  B-E-N-D-l-X,  o  word  which  might  also  spell 
the  answer  to  your  professional  future. 


•  DESIGN  i  DEVELOPMENT 

•  RELIABILITY 

•  COMPONENTS 

•  ELECTRONIC  AUTOMATION 

•  VACUUM  TUBE  APPLICATION 

Mall  brief  confidential  resume  to 
Mr.  T  H.  Tillman, 

Professional  Personnel, 

Bendix,  Box  303-KU 
Kansas  City,  Missouri 


AVIATION  CORPORATION 


KANSAS  CITY  DIVISION 


EMPLOYMENT  OPPORTUNITIES 


Engineers  Face  iVetv  Challenge  as  SANDERS 

SHARPENS  THE  EYES  OF  THE  EAGLE 


Latest  amonj<  many  exciting  projects  now  at  Sanders  Asso¬ 
ciates  is  development  of  a  complex  terminal  KU'tlance  seeker 
system  for  the  Navy’s  exceptionally  accurate  air-to-air  Eagle 
missile  that  can  seek  out,  maneuver  to  intercept  and  destroy  a 
target  at  long  range. 

Advancing  the  state-of-the-art  is  expected  at  Sanders,  where 
technical  flrsts  include  PANAR®  radar,  TRI-PLATE®  microwave 
products,  FLEXPRINT®  flexible  printed  circuits  and  cabling, 
Subminiature  rate  gyros  and  blowers. 

If  you  are  an  engineer  with  a  creative  turn  of  mind,  Sanders 
offers  you  a  dynamic  working  environment  ,  .  ,  where  Ideas  are 
respected  and  encouraged  by  engineering  management  .  .  .  and 
assignmtmts  in  a  variety  of  areas. 

You  will  receive  competitive  salaries  plus  extensive  bene¬ 
fits,  and  your  whole  f^imily  will  enjoy  the  advantages  of  Sanders’ 
location  in  Nashua,  New  Hampshire,  just  an  hour  from  down¬ 
town  Boston.  This  thriving  community  in  the  beautiful  New 
Hampshire  hills  has  excellent  schools,  fine  homes,  every  recrea¬ 
tional  facility — and  the  cost  of  living  is  low. 

Immriliale  OppningH  In: 

SYSTEMS  ENGINEERING  — All  /rrrM  of  tntihicrH  to  rotiduct 
ileHiijii  iitnl  aualiixi’H  of  niinsilr  itml  otiirr  icro/joiis  .si/»ff'»is.  Applicahle 
orroM  of  liitrrrMl  iucliiilr:  upMlrtnx  Itilrt/riitioii.  cohrrriif  ratinr  niid 
tniMKilr  Kpjitrms,  i^lrrrohlr  oniriinti  nrroii  trchni<iue.s,  ncquiaitioii  ami 
siirri'illo  iirp  raihirn,  couiitmiirantires,  fM’  piilMe  traiiMmitlrrs,  ilntn 
procrxHiHH  nml  r/uiilo iirr.  RAD  ami  F'irhl. 

RELIABILITY  ENGINEERING  — All  h  i  rln  of  i  iiyim  i  rii  to  asuunie  responxi- 
biliti)’ii  for  rrliabilit p  prediction ,  ilesign  rrririrx,  componeutn  rralualion, 
failnre  rffrct  analimiK,  reilumlancii  in  ilrnipn  and  i  nrironmcntal  trntiiifl. 

SPECIFICATION  ENGINEERING — All  Icrrln  of  i  nyinerrs  to  assure  con¬ 
formance  of  spstem,  enrironmenlal.  component  <tnd  process  specifica¬ 
tions  leitli  applicable  militarp  lormats.  Also  to  establish  and  revise 
CO  III  pa  II II  Stan  da  rds. 

CIRCUIT  DESIGN-  Rn/Iineer  if  Sr.  Emjineer  levels  to  perform  desii/n  of 
basic  circuits  relatiny  to  missile  and  other  leeapons  spstems.  .Areas  of 
interest  include  lube  and  transistor  application  to  receivers,  modula¬ 
tors,  transmitters,  ranye  trackiny.  loyic,  poivir  supplies,  parametric 
amplifiers  and  other  allied  circuits,  fi nou  ledye  at  Mfl,  specs  desired. 

MECHANICAL  ENGINEERING — All  levels  of  enyineers  to  perform  broad 
phases  of  mechanical  enyineeriny  actirities  as  pertaininy  to  i  lectronic. 
inissili  .  airborne  and  yround  eiiuiiimenls.  Respon.Hibilil ies  relate  to  such 
specialiteil  areas  as  vibration,  stress  analysis,  heal  transfer,  plastics 
and  metals,  airborne  and  missile  packayiny,  RF  shieldiny,  chassis  and 
struct  iiris  desiyn,  and  machine  shop  tcchniyues. 


If  you  are  (|ualified  and  interested  in  one  of  the 
above  areas,  send  your  resume  to 
Lloyd  R.  W'are,  Staff  Engineer 

5RNDERS  RSSaemTES,  INC. 


(^Tmtlrntirk  reK.  I'H  Patfiit  lattice 


NASHUA,  NEW  HAMPSHIRE 


IRA>!ffORMER  ENGINEERS 

Exp.  deslqn  ojidio,  power,  pulee  x'iorm- 
eri.  MIL  and  commercial  epece. 

All  Banefltt. 

MICROTRAN  CO.,  14S  E.  Minaelo  Av«., 
ValUy  Stream,  L.  I.,  N.  Y.  lOcuft  >-M50 


A  lift  REMS  BOX  .VO.  ItEPl.IKH  ytl:  Hm,  Su, 
t'lnssifled  -iic.  ntr.  sf  this  puldlrnliSH, 
Send  to  offi'e  nenrent  you, 

.\EH'  YtIHK  3«:  P.  O.  BOX  tl 

t'RK'AUO  It:  SIO  S.  Uirhignn  Are. 
PAX  EBASEISCO  J.-  SS  Poet  Pt 


POSITION  VACANT 

B.S.  and  M.S.  Electrical  Engineers  for  re¬ 
search  work  on  instrumentation  and  control 
problems  related  to  the  steel  industry.  Salary 
commensurate  with  traininx  and  experience. 
Larxe  Research  Laboratory,  Pittsburgh  Area. 
Forward  conudete  resume  and  salary  require- 
ments  to  P-22S3,  Electronics. 

For 

Additional 

Information 

About  Classified  Advertising, 

Qontact 

Jhe 

Office  ^Nearest  IJou. 

ATLANTA,  3 

1301  Rhodes-Hoverty  Bldg.  JAcLson  3-6951 
M.  MILLER 

BOSTON,  16 

350  Pork  Square  HUbbord  7-7160 

D.  J.  CASSIDY 

i  CHICAGO,  11 

!  520  No.  Michigan  Ave.  MOhowk  4-5800 

W.  HIGGENS  -  E.  S.  MOORE 

j  CLEVELAND,  13 

1164  Illuminating  Bldg.  SUperior  1-7000 

1  W.  B.  SULLIVAN  -  T.  H.  HUNTER 

‘  DALLAS,  2 

i  1712  Commerce  St.,  Vaughn  Bldg. 

I  RIveriidc  7  5117 

I  GORDON  JONES  -  F.  E.  HOLLAND 

DETROIT,  26 

856  Penobscot  Bldg.  WOodward  2  1793 

J.  R.  PIERCE 

I  LOS  ANGELES,  17 

I  1125  W.  6th  St.  HUnf/ey  2  5450 

1 

i  NEW  YORK,  36 

500  Fifth  Ave.  Oxford  5  5959 

'  H.  T.  BUCHANAN  -  R.  P.  LAWLESS 

T.  W.  BENDER 

I  PHILADELPHIA,  ^ 

I  Six  Penn  Center  Plaza  iOcust  8-4330 

I  H.  W.  BOZARTH 

i  ST.  LOUIS,  8 

j  3615  Olive  St.  JERenon  5  4867 

SAN  FRANCISCO,  4 

68  Post  St.  DOuglas  2-4600 

S.  HUBBARD 
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EMPLOYMENT  OPPORTUNITIES 


TELEVISION 
PROJECT  ENGINEER 

Growth  &  divertihcotior)  program  providos 
opportunity  for  sovorol  dovolopmont  and  do- 
sign  onginoors.  Background  should  inclodo 
throo  to  four  yrs.  of  vidoo  circuit  dosign, 
pulse  techniques,  r-f,  conrera  tube  circuitry 
end  similar  activity. 

PHOTOSURFACE  PHYSICIST 

Must  be  well  grounded  in  development,  form¬ 
ation  ond  measurement  of  photosensitive 
surfaces.  Background  should  include  high 
vacuum  technique,  tube  design,  electron  op¬ 
tics  ond  associoted  skills. 

Well  established  company  has  impressive 
record  of  achievement  in  industrial  field  and 
seeks  well  qualified  men  to  continue  this 
progress. 

Please  send  resume  fo: 

General  Manager,  Electronics  Div. 
Diamond  Power  Specialty  Corp. 

Box  415,  Lancaster,  Ohio 


ELECTRONIC 

ENGINEERS 

A  leading,  independent  research  organisa¬ 
tion  has  two  positions  available  lor  men 
with  BS  or  MS  degrees  in  electronic  engi¬ 
neering  from  accredited  colleges.  Men 
with  1-10  years'  experience  in  develop¬ 
ment  of  vacuum  tube,  transistor  or  relay 
circuits,  or  recent  college  graduates  will 
be  considered.  Salary  commensurate  with 
qualilications.  Interesting,  unusual  work 
in  data  transmission  and  retrieval  and 
digital  computing.  Non-military  work 
within  small  group.  Individual  eilort  rec¬ 
ognised — good  Job  security — ideal  working 
conditions.  All  benelits.  Long-established 
firm  located  on  Chicago's  North  Shore. 
Forward  your  resume  in  confidence. 

Klt*('tronlcH 

520  N.  Michifran  Ave.,  ChU-uK<>  H.  HI 


ELECTRONIC  ENGINEERS 


STAMID 

Enginooring,  ino. 


STAVID  offers:  Career  Opportunities  based  on  solid,  long-term 
growth  .  .  .  Top  Earnings  fully  commensurate  with  experience  .  .  . 
Challenging  Assignments  mode  possible  by  project  diversification. 
Degree  or  graduate  degrees  in  Electrical  or  Mechanical  Engineer¬ 
ing.  Physics  or  Moth  required. 


■  DESIGN  ENGINEERS  -  WEAPONS  SYSTEMS 

Brood  experience  desired  in  weapons  systems.  Creative  and 
analytical  abilities  required  in  missile  guidance  systems,  radar,  I  R, 
inertial  devices,  computers  and  countermeasures.  These  positions 
ore  in  Slavid's  Preliminary  Design  Department. 


■  DESIGN  ENGINEERS  -  PULSE  MODULATORS  &  TRANSMITTERS 

Design  and  development  background  in  very  high  power  UHF  RF 
amplifiers  MOD  kilowatt  regioni  including  design  of  associated 
grid  and  plate  distributed  parameter  circuits.  Design  of  high  power 
line-type  pulse  modulator  circuits  for  driving  high  power  trans¬ 
mitter  tubes. 


ELECTRONICS  ENGINEER 

Our  Company  it  setting  up  a  new  Industrial  Elec* 
Ironic  group  and  may  have  just  tho  position  you 
are  seeking.  We  would  like  to  engage  a  man 
capable  in  the  application  of  electronic  measuring 
and  control  syitemi  to  industrial  processes.  Pre¬ 
fer  he  be  familiar  with  electrical  laboratory  test 
equipment  and  current  in  knowledge  of  available 
instrumentation.  Knowledge  of  pulse  techniques 
and  transistor  circuitry  background  would  be  very 
helpful.  Reply  immediately  giving  education,  ex¬ 
perience,  age  and  salary  expected. 

Kl»*c  i  ronli  n 

.\.  .Mlf-hiK<in  Ave.,  4*hii-aKo  11,  III. 


STAVID't  facilities  in  Ploinfield,  New  Jersey,  ot  the  foothills  of  the 
Wotchung  AAountoins,  ore  near  excellent  schools,  modern  shopping 
facilities  and  ample  housing  occommodotions.  With  New  York  City 
just  45  minutes  owoy,  ond  the  New  Jersey  shore  within  one  hour's 
drive,  the  Plainfield  area  provides  on  ideal  environment  for  work, 
recreotion  and  comfortable  suburban  living. 


Micro-wave  Radio 

TELECOMAAUNICATIONS 

ENGINEER 

Major  eastern  railroad  now  actively  engaged 
in  every  area  of  communications  is  seeking  ex¬ 
perienced  communications  engineer  who  de¬ 
sires: 

►  Practical  application  of  his  training  and 

experience  in  an  essential  Industry. 

Good  salary  and  benefits  with  definite 
L  growth  potential  leading  to  management 

~  position 

Candidate  should  have  3  to  5  years  experience 
in  eommunications  field. 

Send  confidential  resume  to 

MR.  R.  R.  HICKS 
Director  of  Pertonnef  Services 
N.  Y.  CENTRAL  SYSTEM 

_ New  York  17,  N.  Y. _ 


for  complete  defoils,  p/eose  send  detoifed  resume  toi 

J.  R.  CLOVIS,  Personnel  Department  "E" 


S  TTA.  1/^X7  Engineering,  ino. 

U.S.  HIGHWAY  22,  PLAINFIELD,  NEW  JERSEY  PLAINFIELD  7-1600 
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ENGINEERS 

d^edearc!^  and 
development  . 


EMPLOYMENT  OPPORTUNITIES 


V  AA/\A/.vi| 
/VV/VVXJ® 

vaaaa^^H 

/v/y 


engineers 

What  kind  of 
professional 

climate 
is  essential 
to  you 
as  a 

creative  man? 


^AAA,^^W 

VA AAA^^^H 

^aaaa/^^B 
^VWV'/^H 
K  AAA  A  A/^B 
/x/V\/VV\/^ 

XAAAAAA  ^ 

xaaaaaaP 
A/v\/\/\/\/a 
vaaaaaaS 
>'V  w\/v\/|| 
i^AAAAAA* 

I^VWVW® 

XAAAAAA* 
p'VVVVVVf" 

XAAAAAA^ 

<VVVWV« 
xAAAAAAjg 
A/\/V/\/V/V/V 
^AAAAAAS; 

('V'x/VVVX/l^ 
xAAAA  AAp 
»'V\/VVV\/t 
xAAAAAA.2 
('VVVVVVCi 
XAAAAAA^ 

^vvvvvvr. 

xAAAAAA^t 
<VVVVVV^ 

^AAA  A  AA  J5 
<\/\/ WWJ- 
k  A  A  AAAA  J.’ 
r'X/WV/VW 
^ /V  A  A  A /V /\  Division  of  Doyttrotn  li 


Daystrom 

Instrument 


Division 


Offers  qualified  engineers 

CREATIVE  ASSIGNMENTS 

in  the  following  fields 

•  RADAR  •  COMMUNICATIONS 

•  NUCLEAR  INSTRUMENTS  •  COMPUTERS 

•  TRAINERS  &  SIMULATORS 

•  COUNTERMEASURES  •  TELEMETERING 


The  "right"  Professional  Climate 
doesn't  just  happen.  It  has  to  be 
created  —  painstakingly,  with  care¬ 
ful  planning,  foresight  and  creative 
inspiration. 

If  you  would  like  to  know  how 
General  Electric's  Advanced  Elec¬ 
tronics  Center  at  Cornell  Univer¬ 
sity  has  built  an  ideal  creative 
environment  —  and  the  many  op¬ 
portunities  and  rewards  that  await 
you  as  an  engineer  or  scientist  at 
the  Center  — please  clip  and  return 
the  coupon  below  for  your  free 
copy  of  the  brochure  entitled 
"Professional  Climate." 


Live,  work  and  play  near  the  famous  POCONO  Mountains  resort  area 

Send  folt  resume  in  complete  confidence  to 
Robert  M.  Hilt,  Technicof  Employment  Supervisor 


Daystrom  Instrument 

Archbald,  Penna. 


Man  Hunters 

....Attention! 


ELECTRIC 


When  you  are  in  need  of  specialized  men  for  specialized  jobs  from  general 
managers  to  supervisors — contact  them  through  the  EMPLOYMENT  OPPORTUNI¬ 
TIES  SECTION  of  McGraw-Hill  publications. 

The  EMPLOYMENT  OPPORTUNITIES  SECTION  is  the  national  market  place  for 
those  wanting  the  services  ol  men  in  technical,  engineering  and  operating 
capacities  in  the  fields  served  by  these  publications. 


ELECTRONICS 

ENGINEERING  AND  MINING  JOURNAL 

ENGINEERING  NEWS-RECORD 

FACTORY 

FLEET  OWNER 

FOOD  ENGINEERING 

NATIONAL  PETROLEUM  NEWS 

NUCLEONICS 

PETROLEUM  WEEK 

POWER 

PRODUCT  ENGINEERING 
PURCHASING  WEEK 
TEXTILE  WORLD 


AMERICAN  MACHINIST 
AVIATION  WEEK 
BUSINESS  WEEK 
CHEMICAL  ENGINEERING 
CHEMICAL  WEEK 
COAL  AGE 

CONSTRUCTION  METHODS  AND  EQUIPMENT 
CONTROL  ENGINEERING 
ELECTRICAL  CONSTRUCTION  AND 
MAINTENANCE 
ELECTRICAL  MERCHANDISING 
ELECTRICAL  WHOLESALING 
ELECTRICAL  WORLD 


The  men  you  need  are  the  men  who  read  the 

EMPLOYMENT  OPPORTUNITIES  SECTION  of 


Classified  Advertising  Division 
P.  O.  BOX  12,  NEW  YORK  36,  N.  Y. 
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ENGINEERS 


PERSONNEL  MANAGERS 

LOOKING  FOR 

Experienced  Engineers . . . 
Technical  Personnel? 

Write  for  a  free  copy  of: 

“How  You  Can  Reach  The 
Experienced  Engineer  .  . 


r‘ 


The  top-flight  engineers  and 
technical  personnel  you  want 
are  at  a  premium... as  this 
twelve  page  booklet  points 
out.  How  you  can  reach  and 
influence  these  men  is  the  story 
told. 

The  booklet  tells  where  to 
find  the  experienced  engineer. 
It  explains  how  you  can  make 
contact  .  .  .  channel  and  con¬ 
centrate  your  employment  ad¬ 
vertising  to  just  the  men  with 
the  job  qualifications  you  want. 
Included  are  testimonials  from 
personnel  men  who  use  techni¬ 
cal  publications  successfully  . . . 
sample  advertisements  that  got 
results.  .  .helpful  hints  to  con¬ 
sider  and  pitfalls  to  ovoid  when 
you  prepare  your  copy  and 
layout  for  an  Employment  Op¬ 
portunity  advertisement. 

Write  for  your  free  copy  to: 

V.  C.  Downey 

Classified  Advertising  Division 
McGraw  Hill  Publishing  Co.,  Inc. 

P.O.  Box  12 
New  York  36,  New  York 


EMPLOYMENT  OPPORTUNITIES 


I 


I  Diverse  !Sew  R  &  D  Programs 

A  Create  Immediate  Opportunities  at 

m  GENERAL  DYNAMICS 

W  ELECTRIC  BOAT  DIVISION 

V  Pioneer  in  deHiftn  un«l  development  of  nueleur-powered 

t  >ubmurines,  Eleetrie  Bout  Divixion  is  emliurked  upon  u 

f  liri>iiil  profsruni  of  exnunxion  :iiid  iliverxitieation  in  ativanred 
leehnoloitiral  areux.  Tvpieal  of  the  ehalleiicing  projeels  now 
under  way  is  the  control  system  for  a  I  lO-ft.  precise  radio  telescope 
to  lie  con-lructed  for  the  National  Radio  Astronomy  Olisi-rvatory. 
This  control  sysleiu  will  enable  research  scientists  and  astrunoniers 
to  steer  and  point  this  larite  radio  telescope  with  (treater  preeision 
than  previously  has  been  possible  fur  any  size  radio  lelesco|ie. 

LARGE  CONTROL  SYSTEMS 

•  Wnflil's  liiryeiit  wiml  hiiiml  •  Siibniitrine  control  si/s(riiis 

Other 

sHmulutinn  TRAINING  EQUIPMENT 


projects  in 
firogress 
include: 


•  .S'i III iWo tors  unit  Irnininy  i/criccs  /or  miasilcs.  suboioriiics 
unit  other  icro polls  s.i/striiis 

ADVANCED  SUBMARINE  DEVELOPMENT 

•  liitef/nttetl  vontnti  fttr  wtttpona  tinitlancc,  miastlc 

Ifiuncinnf/,  navii/atitm,  ahip  stmttr 


IMMEDIATE  OPEMMiS  EttK  KEY  PEKStiyyEE 


MISSILE  CONTROL  SYSTEMS 

Knijint-fitt  with  '2  t»r  iiinrt*  ol 

t'Xperifnt  t*  in  the  iiu*- 
<‘hani«  ul.  inariii**,  nr 

irtihitH  tichiH  art*  iti  lake 

«nin|>)tMf  (-hai'K<‘ Mtalic  and  optn*- 
atinnal  of  «‘«|ul|»ni<‘nt  ami  Hyn- 

UMiiM  ill  PolarlH  niiHMiU*  tiro  control 
ami  naviKiition.  tniHMil**  launohina 
ami  handling,  nui  loar  roa<‘tor  i*on* 
1  ml  ami  imti  ruinontution,  oI«m  1 1 1<- 
pow’or  Kienoration  and  dintrlhution. 
iiiiCh'proHMiir**  atr  and  liyilraiihi 
t^orviot*  t(yHt»*int<  ami  many  olhor 
«*<iua)ly  (  halloiiKlnK  Kiihmarino  «>»«• 

It'lilH. 


CIRCUITS  &  EQUIPMENT 

L)*‘\ ohipmont  of  oirouitn  an<l  oiiuip* 
iiiont  It)  <-on.)um‘lion  with  inlHMiit* 
and  naviKation  HyatoniH  inatalia* 
I  loiiM  alMiard  Huhinannoa.  Heiiutroa 
KK  dojfieo  with  ad  van*  Oil  ootirm^H 
and  oxporlont'o  in  norvomoi  han> 


ELECTRICAL  SYSTEMS 

I.  ^  yeai't*  exporlomo  on  ahiphoard 
«d«'('ti*u-al  ayMtoinfi  deaiKn.  For  do- 
HiKi»  oloftrlral  powor  and  ron* 
trol  HyHi**niii  for  prototype  nui-lenr 
prctpulnion  hyniemM  for  a  marlm* 
Kan  roolfd  reactor  plant. 

1!  KK.  MH  or  I'hyalt  a  deKree  re- 
Mtiired.  KeaiHinaihle  for  eoiicepiual 
i-nKlnt'erina  ami  Hytvtema  analy»>ii« 


iitK  a  <-oinhination  of  *dectrlral. 
fr'IertriMilc,  elect  rome<*haiu«-Hl.  hy  * 
draulit'  amt  pneumatic  MyatentN. 
Should  lie  familiar  with  aervo- 
meehaniatiia  theory,  experlcni  ed 
in  UHe  of  analoK  or  diKital  com 
putera  uM  a  dealKn  tool,  and  have 
a  Kood  leraap  of  mathenuLlha  Will 
work  on  proponal  preparatlonii. 
feaalhillty  atudiea  and  execution  of 
ha  rd  wa  re  eon  t  ract  m 


SERVOMECHANISMS 

For  eiiKineerintf  deniKn  tif  aervo- 
iiiechanlHiiiM  in  luith  the  inni riiiiit^nl 
iind  multiple  horwe-power  cIumh. 
Will  inieriiret  perforniam  e  apet  ill 
eatlonn  and  he  i  .•HtioiiMihle  for  de- 
aiKn  of  a  My^•tem  in  areordam-e 
with  ihe  Mpet'tfii  utiona.  im-ludinK 
Htahility  Mtudiea.  and  the  eaUmla- 
tlon  of  other  performanc**  erlteria 

COMPUTERS 

UeMponHlIile  for  coneeptual  etikCi- 
neenriK  tind  proKramminK  <>f  ape 
cial  purpose  diKllal  and  amiloK 
computei'M.  Should  he  famill'ir 
with  nyatem  enKineerina.  experi- 
eneed  III  proicrainminkT  and  chei^k 
KyNteiiifi  for  both  analog  and  dtkital 
eompuierM  with  K'*<*d  i^riiHp  of  nini- 
Illation  technlnueM  Ketiuirea  KK, 
Phyaha  or  Mathematics  decree 

CIRCUITS 

Iteaponalhle  for  eomeptual  and 
production  enKineerlnK  of  eh*  - 
tronic  ei|ulpinent  Familiar  wPh 
aervomechaniaina  and  analotc  eotn- 
puter  Iheory.  Kxtierlenced  in  line 
of  Memii'ondiii'torH.  nuiKnetir  ampli- 
flern  and  vacuum  tuh**  idriMiit  ide- 
menta;  Kond  K^aap  of  mat  hcrnatii  a  , 
KK  or  I'hyah  a  de>cree 

OPERATIONS  RESEARCH 

Phl>  in  phyalcal  aciencea  reiiutred 
To  he  reaponaihle  for  operaliona 
reai'arch  alutllea  of  auhmarine  an«1 
ant  i-MUhmartne  weapona  ayatema 


Elrrtric  Umit  Dirisioti  ia 
iDf'ittrtt  on  the  brtiutiful 
r*«ii  iircficwf  above  tieor 
Sew  Lonthni.  Sitioih  tl  half 
trttii  between  Hoaton  find 
.Vf  If  Yttvk  f’if.i/,  it  oftordH 
tn'oriitHH  Sew  Hni/html  tiv~ 
iiifl  niitl  ifeor  roifiif/  rerre- 
atitut  for  M*ni  anil  nour 
to  mill/. 


To  arrariK^  imnvenlent  appointinent,  wTite  in 
iMinthlence  tf»  .laniea  P.  O'Brien, 

Technical  Kinployinent  SnpervlMir. 

GENERAL  DYNAMICS 

ELECTRIC  BOAT  DIVISION 


CONNECTICUT 


V 


SEARCHLIGHT  SECTION 


standard  brands— military  surplus 
(new  or  professionally  reconditioned) 
experienced  problem  solvers  and  budget- 
cutters 

ENOINEERINO  ASSOCIATES 
434  Patterson  Read  Dayton  19,  Ohio 


WANTED 

ALLEN-BRADLEY 

RESISTORS  &  POTENTIOMETERS 

LEGRI  S  COMPANY 

391  Riverdole  Ave.  Yonkers  5,  N.  Y. 


2176-&Eo»t  Coiofodo  St. 
Poftodtno  8.  Coltfornio 
^  RYoo  i  -7393  ^ 


Pi  SIMPLE  DIFFERENTIAL 

WITH  ball  bearing 
SUN  GEARS 

The  1:1  reverse  ratio 

I  spur  gears  are  48-footh, 

I  32  pitch  brass  with 

HHrjR  \J  3/16"  available  face. 

■ 

•  is  23.64"  dia.  for 

and  has  a  pin  hole,  then  increases  in 
377"  for  the  remaining  3/16"  of  length, 
tther  side,  the  shaft  is  .377  dia.  V*"  Ig. 
"  dia.  is  required  to  clear  the  body. 

)  A6-115 . each  $15  00 


INTEGRATORS  <*" 

iniCUKAIUKS  Supported) 

No.  145  Forward  &  Reverse  2V4-0-2V4.  Input 
shaft  spline  gear  12  teeth  9/32"  dia.  W  long. 
Output  shaft  15^64"  dia.  x  15^32"  long.  Control 
shaft  11/32"  X  long.  Cast  aluminum  con¬ 
struction.  Approx,  size  3"  x 

3"  X  2V4"  . 

No.  146  Forward  &  Reverse  4-0-4 

Input  shaft  5 '16"  dia.  x 

long:  Output  shaft  15/64"  dia.\»^f^l^ 

X  9/16"  long.  Control  shaft  ujR" 

11/64"  dia.  X  11/16"  long.  Cast 
aluminum  construction.  Approx  $18.50  60. 
size  4'/2"  X  41,^"  X  4". 


NO  COST  OR  OBLIGATION 


H SIMPLE  DIFFERENTIAL 
k  WITH  SPACED- 
k  OUT  SUN  GEARS 

_ 1:1  reverse  ra- 

^«Jj®*Jtio  spur  gears 
are  aluminum, 
Ifc  3/32"  face,  32 
pitch,  32  tooth  on 
p  one  side,  48  tooth 
on  the  other.  The 
thick,  but  the  sun  gears  are  spaced 
they  are  IV2"  apart.  1/4"  dia.  shaft 
•  is  23/32"  long.  OA  length  3'/8". 
!3/32"  dia.  to  clear  the  body. 
!.-124  . each  $4.50 


This  service  is  aimed  at  helping 
you,  the  reader  of  “SEARCH¬ 
LIGHT”,  to  locate  Surplus  new  and 
used  electronic  equipment  and  com¬ 
ponents  not  currently  advertised. 
(This  service  is  for  USER-BUY¬ 
ERS  only). 


SMALL  DC 
MOTORS  g 


Governor  Controlled  15.00  ea. 

5069600  Delco  PM  27.5  VDC  250  rpm  12.50 
it5069625  120  rpm,  mfr.  Oelco,  27  VDC  gov¬ 
ernor  controlled  . $15.00 

5069230  Delco  PM  27.5  VDC  145  rpm  15.00 
5068750  DHco  27.5  VDC  160  rpm  w.  brake  6.50 
5068571  Delco  PM  27.5  VDC  10,000  rpm 
(1x1x2")  500 

5069790  Oelco  PM,  27  VDC,  100  RPM, 

Governor  Controlled  15.00  ea. 

#5069800  575  rpm,  mfr.  Oelco,  27  VDC,  PM 
reversible  governor  controlled,  equipped  with  27 

VDC  clutch  . $17.50 

5072735  Delco  27  VDC  200  rpm  governor  con¬ 
trolled.  15.00 

5BA10A118  GE  24  VDC  110  rpm  10  00 

5BA10AJ37  GE  27  VDC  250  rpm  reversible  10  00 
5BA10AJ52  27  VDC  145  rpm  reversible  12.50 
5BA10AJ50,  G.E.,  12  VDC,  140  rpm  15.00 

5BA10FJ401B,  G.E.  28  VDC,  215  rpm, 

10  oz.  in.,  .7  amp.  contains  brake  15.00 
5BA10FJ421,  G.E.  26  VDC,  4  rpm,  revers’ble, 

6  oz.  in.,  .65  amp  15  00 


How  to  use:  Check  the  dealer  ads 
to  see  if  what  you  want  is  not  cur¬ 
rently  advertised.  If  not,  send  us 
the  specifications  of  the  equipment 
wanted  on  the  coupon  below,  or  op 
your  own  company  letterhead  to: 


1 : 1  reverse  ra-  ■  ■•**"*! 
tio,  60  teeth 
on  large  gear; 

V4"  shaft. 

Size:  3"  long  with 
1-15/16"  dia. 

Stock  no.  A^I04 . 


Searchlight  Equipment 
Locating  Service 

c/o  ELECTRONICS 
P.  O.  Box  12,  N.  Y.  36,  N.  Y 


Your  retjuirements  will  be  brought 
promptly  to  the  attention  of  the 
equipment  dealers  advertising  in 
this  section.  You  will  receive  re¬ 
plies  directly  from  them. 


1 : 1  reverse  ra- 
tio  on  both. 

Size:  3Vk"  long  x 
1-7/16"  dia.  Shaft  size; 
Stock  no.  A6-107 . 


SYNCHROS 

SERVOS 


SPERRY 

VERTICAL 

GYRO 


Searchlight  Equipment  Locoting  Service 

c/o  ELECTRONICS 

P.  O.  Box  12,  N.  Y.  36,  N.  Y. 


FPE-25-11  Diehl  Servo  75/115  v  60  cy. 
FPE  49-7  Diehl  servo  motor,  115  volts, 
60  cycle,  10  watts 
FPE-43-1  Resolver  4(X)  cy. 

FJE-43-9  Resolver  115V  400  cy. 
R110-2A  Kearfott  Cont.  Mfr. 

R111-2A 

R112-2D-B 


Please  help  us  locate  the  tallowing  equipment 
comppnents. 


HONEYWELL  VERTICAL  GYRO 
MODEL  JG7003A-1 


1 1 5  volts,  400 
cycles,  single 
phase,  35  watts. 
Pitch  and  roll 
potentiometer 
p  i  c  k  0  ff  s  890 
ohms,  40  volts 
max.  AC  or  DC. 
Speed  20,000 
rpm,  ang.  mo- 
^  mentum  12,5(X),(X)0 
gm-cm  »/sec.  Erec¬ 
tion  system  27  VAC, 

.  .  -  .  to  '/2°. 

Vkeight  5.5  lbs.  Price  $35.00  each 


TITLE 
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t  aiM'li  ClnliiaiH'e.  Iih* .  34.5 

C  rane  l*a4‘kinK  C  (»mpan.v .  110 

C  iirtU  I  nlvernal  Joint  Co.,  Iiie .  308 
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Durant  Mfi;.  Co .  191 


KtlKertaii.  Ciermeshan**en  A  Cirler.  Im*. ..  116 

FjIo  C  arpanillan  .  .  .  176 

KItel-MeC  nllaiiKb.  Ine.  .  . .  I9 


Kle<*tra  I ns( riinieiits.  Ine.  .  .  3 

I'Jeetranb'  liislriiineiil  Co..  Ine.  (KIC'CM  176 

Hleetra- Measurements,  Ine .  3(MI 

Kleetninle  Measurements  Co.,  Iim*.  .  167 

Kle«*tr<inic*  Keseitri'h  AsMN'Iales.  Im* .  137 

r.leetm-l'nlse.  Ine . IK9 
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Karisteel  MetalliirKieal  Car|i . 37,  liH 

Ktltors,  Ine.  .  195 
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You  are  there -with  Cinema... 

Professor 

Reginald  Upjohn 

(Somewhere  west  of  the  Thames) 


“By  Jove,  anything  for  a  laugh. 
Those  nuclear  lab  chaps  said 
they’d  give  me  a  jolly  gift  for  my 
birthday,  and  here  it  is.  Claimed 
I’d  receive  a  bloody  big  bang  out 
of  it.  Glad  they’re  still  not  angry 
with  me  fcr  tossing  that  fire¬ 
cracker  into  the  blockhouse  test 
chamber  during  the  last  count¬ 
down.  Ho,  ho,  did  they  jump.  The 
tag  on  this  whatsit  says,  MINIA¬ 
TURE  DO-IT-YOURSELF  DEMO¬ 
LITION  KIT.  What  a  bully  joke. 

I’ll  press  this  tiny  button  and 
count  to  three,  like  the  instruc¬ 
tions  read.  Wonder  what  humor¬ 
ous  little  thing  will  pop  up.  One 
. .  .Two. .  .Thr _ ’’ 

Keep  right  on  smil¬ 
ing,  Professor,  it 
won’1  explode. 
You’re  looking  at 
CINEMA  ENGI¬ 
NEERING’S  new  miniature  audio 
attenuator  for  dialogue  mixing 
and  master  control.  This  out¬ 
standing  scientific  achievement 
is  the  result  of  three  years  of 
engineering  and  two  years  of 
field  testing.  Available  in  both 
the  new  “Preferred”  and  “Cus¬ 
tom”  series,  these  rotary  tap 
units  represent  one  of  the  most 
reliable  of  their  type  on  the  mar¬ 
ket  today.  Include  CINEMA’S 
new  miniature  in  your  next 
replacement  or  console  job. 
Write  for  catalog  18A. 

Cinema 

ENGINEERINe 

DIVISION  AfUOVOX  COtfOKATION 

1100  CHESTNUT  •  BURBANK,  CALIF. 
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CIRCLE  NO.  243  READER  SERVICE  CARD  243 


/ 


Resistance -Inductance  -  Capacitance 


H.  W.  SULLIVAN  LTD 


Model  ltC440  Direct  Readmit.  Non 
Reoctive  Decade  Resistance 
It.m  ohms  5  dials.  D1  olun  in- 
cremenis.  D01%  AcMiracy 


PANORAMIC’S 


SPA-3 


<a-I,  Klfftronlm 


World’s  most  accurate 
Laboratory  Standards 


General  Klertiie  C'o. 
Apparatus  lH%iMlon 


Lamp**  Metals  and  ('omponents  Dept. 


General  l‘lndliig:s  A  Supply  Corp. 


General  Instrument  C'orp. 


General  l*n>durts  C'orp. 


BASIC 

MULTI-PURPOSE 

SPECTRUM 

ANALYZER 


tirnerttl  Public  I'tllltlm  Curp. 


Gcncrul  TraiiNiMt.ir  Curp. 


GcriM-h  ProdurtH,  Inc 


Goual-AII  Kln-trlc  Mt|[.  Co. 


C.omiiich  Company,  B.  F. 


C.rieH  Reproducer  Corp. 


H.  W.  Sullivan  docadot  and  tlldtwlras 
art  tuaranttad  accuiata  to  0.01%  from 
OC  to  01  loast  SO  kc,  diroct  roodini  with¬ 
out  corrtcliont  ol  ony  kind  and  witnoul 
rtltranca  to  calibration  ccrtilicatis. 
Units  iro  ovtiloblo  from  100  to  100.000 
ohms,  with  I  to  $  dials.  A  potonlod  moth- 
od  of  roKlonct  componsalion  iMrmits 
choico  of  mlnlfflum  Inductanco  trror, 
minimum  rasistanca  trror.  or  bast  com- 
promiso.  Tht  offcct  ol  shltlding  capac¬ 
ity  it  antiraly  alimmaltd.  Thitt  art  tht 
most  slabla  altarnatlni  currant  standards 
known,  and  thay  may  bo  used  wilb  oqual 
succott  on  OC.  Sullivan  DC  Rtiltlanct 
Standards  art  availabit  with  Kcuracitt 
at  high  at  0.001%.  Ktivin  tnd  Whaat- 
stona  Bridgtt  may  bt  had  covtring  tha 
rangt  of  0.0000001  ohms  to  10  mtfohmt, 
with  accuracies  of  0.01%  to  0  0S%. 


Hurt  .Mnnufucliirlnic  Company 


llaydon  IllvUlon  of  t.eneral  Time  Corp..  66 


IIiikIich  .klrcraft  Company 


STANDARDS  Of  SELF  AND 
MUTUAL  INDUCTANCE 
0.01%  ACCURACT 

H.  W  Sullivan  air  cored  slandardt  ol 
Mif  and  mutual  inductance  art  availabit 
In  li.ed  values.  In  single  or  multiple 
decades,  and  continuously  variable.  They 
range  in  values  from  1  «H  to  1  H  with 
an  accuracy  ol  0  01%-direct  reading. 
They  have  a  stability  ol  1  part  in  10' 
over  long  periods  and  a  temperature 
coeNicienl  less  than  S  parts  In  I0>  par 
degree  C  due  to  a  novel  method  of  geo- 
metrical  compensation,  with  high  "Q“ 
values  and  good  and  known  frequency 
characteristics.  These  inOuctances  art 
Intagral  parts  at  thi  SULLIVtN  Induct- 
anct  IrlOet  which  cavers  the  rangt  of 
1  iiN  to  too  H  with  an  tvtrall  accuracy 
at  mtasurcmtnr  bctlir  than  0.1%  tvtr 
mast  at  tha  rangt. 


IIIIiioIn  Wiiter  Trrulmriit  Co. 


Iiiiliintrial  Tent  I'l.ioliiiiirnt  Co. 


Combines  the  most  desiroble  features 
of  o  whole  series  of  equipments  and 
MORE  ...  in  one  compact  functional 
unit; 

#  3  me  wide  sweepwidth  continuously 
adjustable  down  to  0 

#  Variable  tuning  control  calibrated  from 
0  to  13.S  me 

#  Variable  resolution  300  cpt  to  30  kc 

#  Variable  scon  rote  1  cps  to  60  cps 

#  Lin,  leg  and  square  low  amplitude 
scales 

#  High  sensitivity  —  30  ,i  full  scale 

#  Calibrated  100  db  attenuator 


liiti-riijilioiiiil  Itiinliii-HH  Miir'IiliieM  Corp...  131 


STANOAROS  OF  CAPACITANCE 
oet%  Acceracy 

H.  W.  Sullivan  produces  a  complett 
range  of  capacitois  and  capacitor  dec¬ 
ades.  hied  or  variable,  air  and  mica 
dielectric,  from  a  few  imF  up  to  S  «F 
in  value  The  guaranteed  accuracy  ol 
most  of  these  It  1  part  In  10*  and  their 
stability  is  1  part  In  10'.  Temperature 
cotfficients  of  less  than  lo  parts  In  10* 
per  degree  C  are  obtained  and  are  cyclic 
to  1  part  in  10*.  Power  faclors  of  0.00001 
las  two  terminal  capacitances)  are  main¬ 
tained  up  to  10'  or  10*  cps.  Low  residual 
Inductance  and  high  insulation  resistance 
are  features  of  all.  These  capacilars  are 
Intagral  parts  at  tha  SULLIVAN  Capac¬ 
itance  Oridga  which  cevirs  tba  ranga  at 
0.1  «hF  to  too  mF.  accurate  ta  0.01% 
avar  part  at  tba  rangt. 


SPA-3/25  EXTENDS  RANGE 
— 200  cps  to  25  me 


•Irl  l*ropiil;iioii  l.ulHiriitory 


Some  basic  circuitry  os  SPA-3,  but  with 
greatly  extended  frequency  range.  Con¬ 
trols  and  parameters  similar,  except 
variable  tuning  control  is  calibrated  0 
to  23. S  me.  ipa 

Ask  tor  Catalog  Digest  and  ^  I 
the  PANORAMIC  ANALYZER  ^ 


Sullivan  Standards  of  Inductance, 
Capacitance  and  Iteiietanee  are  known 
throughout  the  world  for  unequalled 
accuracy  and  itability. 

We  s'nvite  inquiries  regarding  your 
speeifie  requirements. 


Kv-IIokk  Su  Iti'lilMniril  &  Supiily  Co. 


Kip  Klev'l  roiili'N.  Iiif 


KI)-liii«'liml<lt-I>ls ixion  of  Smilli-Corona. .  68 


Address  Dept.  /-.M16V 
Spccinl  Instruments  Division 

*  BRITISH  INDUSTRIES  CORP 
PORT  WASHINGTON,  N.  Y. 


I.iimpkin  l,iil>orutorleH.  Inr. 


1  530  So.  Fulton  Ave.,  Mt.  Vernon,  N.  Y. 

OWens  9-4600 

Cables;  Panoramic,  Mt.  Vernon,  N.  Y.  State 
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I.m*kh<**‘4l  iiimI  Spurr  .  .  .  ‘il!i 

Iaih  AlHm«»«»  ijilH»riitor>’  . 

l.iimiitroii.  Iiu* .  50 


Mulio  Mfn.  i  n .  219 

A  <  0..  Iiir.,  I*.  K . 72,  73 

.  13-1 

Miirifiii  111%.  <if 

%%«'!!  Kt*KtiI»t»r  ('«» .  170 

>liirtln  <  onipiiiiy  . 144,  14.1 

Mr<ini%% -Hill  l{4M»k  l  iimimiiy  .  I1H> 

MU*r(»m«*<  li  \lf»c*  <  arp.  .  ‘!im 

\licro-S%%Hrli  HH.iif  lloii«'y%% f II .  Ill 

MUiii«':i|M»llf»-l|«int>y%%«*||  .  .  ,  .  ‘*13 

llliiliiK  anil  >laiiiifiii*tiiriiiic 
<  itni|»iin.%  1.17 

Mnhay  <  h4‘ml«'al  rnmimiiy  .  IH 

Miitorola.  I  IK .  i  »-I 

Mik-iiii  <  nrp.  *2*15 

ll^i'ali'y  <  orp.  nf  .\ni«*rli‘a  .  100 


NJK  rorporatloii  .  77 

N«*\\  llfrni**«>  Mai'lilni*  KiiKra%lMK  la....  232 

N«iii-l.iiK*ar  Iiii*.  .  40 

\f*rlli  \tlantii‘  liHlii»trt***>.  Iiir,  IKt>.  Mil.  1*13 
Niirlhi'rii  Hailiii  (  iimpaiiy.  Ini* .  ]!i0 


Ohinllt*  IlfK.  i  n.  15 

O/aliil,  \  HUUInn  af  l•t*lK•nll  Anlltiif  A; 

I  iliii  1  orparatlaii .  ....  30 


I'ai'karil  Hi*!!  Kl«*i'traiil<‘«» .  117 

Paii.iramii'  Kailia  rriMliii-t**.  Iik*.  .2IK.  220,  244 

IV.t.i'a  i  iirparat iaii  HIH 

1*1  1  <*a  <a>% «*riiiiii'iit  A  liMhi«>trlal  |H%l«>iaii  107 

l*hilli|i**  lila«‘llanipi*nfal>rlt*ki*ti,  N.  \...  .  21 

i*li>  «>K-s  |{t'•»«*arl*ll  l.alif*.  .  231 

l*i(aiti«*i«‘r  l.ait  <  arp.  213 

A  l  aal  HU.  af  Anil'll  4  lifmli’ill 
4  (»pp.  ....  20.  27 

l*a  >  tiM-liiiii*  Ki'Hi'iiri'h  A  IIpx  **lapmi*nt 

!  »..  Iiif.  211 

l*otl4‘r  4  ampaiiy  ...  lOO 

l*atti'r  liK«triiini*iit  4'a..  liii*.  170 

1'ri’i‘Uiaii  Si'leiitIHi'  <'a .  103 


Kailla  4  ariNirMtlaii  of  AinprlrH . till  4'o%<*r 

Kaiitei*  4'arp .  225 

Kaythi'an  I'ampaiiy  . 4.1,  80.  HI,  177 


IMPORTANT 
SPECIFICATIONS 
Contacts:  4PDT  -  Dry  circuit  to 
3  omporos 

Siie:  IHj'  0  M  »54' 

Wsight:  3.3  oi. 

Pull-in  power:  %  wall 
Ambicnl  Temperalure: 

— 65*C  10  -t-l25*C 
Vibrolion  Resislonce: 

30G,  S  lo  3000  cpi 
Shock  Resislonce: 

75G  operaling 
300G  non-operoling 


Couch  Relays  are  used  in  the  suc¬ 
cessful  Hawk  missile  now  being  pro¬ 
duced  by  Raytheon  Company  for  the 
U.S.  Army.  Designed  primarily  to  at¬ 
tack  low  flying  aircraft  from  mobile 
launchers  at  a  battle  front,  or  from 
fixed  installations  in  populated  areas 
of  the  United  States,  the  Hawk's 
mission  leoves  no  room  for  error  or 
unreliability  of  its  systems.  The  pro¬ 
duction  quontities  of  Couch  Relays 
used  in  these  systems  meosure  up  to 
this  required  reliability. 


Writ*  tor  our  now  cololog  on  tho  full  Couch 
lino  of  ruggocf  rolory  roloft. 


ORDNANCE  INC. 


•CVf  TYPt 


3  Arlington  Strool 


A  .wb.idtor,  of  S.  H  Cooch,  Inc. 
North  Quincy.  Mass. 
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Manufacturers  of 
precious  metal  miniature 
contacts  for: 

POTENTIOMETERS  •  SYNCHROS 
RELAYS  •  SWITCHES 


INDUSTRIAL  DIVISION 


AND  SUPPLY  COMPANY 

ATTLEBORO,  ^ASS. 


Sales  Offices:  Attletioro,  New  York,  Detroit 
Cleveland,  Dayton,  Chicago,  and  Los  Angeles 


WiiIm-o  Mfs.  C'o. 


Ko.vhI  C'or|N»rHtlou 


SiiiilMirn  C'diriitiMiiy 


SHrk**t«  THr/iiaii.  iiu* 


Q  Finish  Q  Delivery 

□  Weor  Q  Unit  Cost 

D  d  Tooling 

V  of  Alloy  Costs 

Q  Dimensional  Auurocy  ThC' 

NOW  THAT  YOU’VE  DESIGNED  IT, 
HAVE  GENERAL  FINDINGS  AND 
SUPPLY  COMPANY  MAKE  IT! 

After  design,  contact  problems  really 
begin!  You  may  have  already  experienced 
a  problem  listed  above,  or  are  anticipating 
one.  General  Findings  &  Supply,  special¬ 
ists  in  precious  metal  miniature  contacts, 
can  solve  these  problems,  and  help  with 
design,  too!  Please  check  appropriate  box 
or  boxes  and  mail  with  a  blueprint  of 
sketch.  Your  blueprint  and  specifications 
will  receive  our  immediate  attention,  and 
prompt  quotation. 


S<*r%o  l'(»r|M»rHti4iii  of  Amt^rica 


Professional  Services 


Hlirnta  liiMlriimeiklk*,  liu* 


S|MM‘trol  Kle«'troiiU‘f»  ('4»r|ioratloii 


Sp«Htroiii<*  PlatliiK  <  0..  Ii 


S|M»rr>  <>>noi<*o|>«>  Company  IHvUloii  of 
S|H*rr>  Kami  <'or|M»ratloii  . 


Spraicm*  Kled'trlr  Company 


CLASSIFIED  ADVERTISING 
F.  J.  Eberle.  Business  Mgr. 


StaH-kiml**  CarlMoi  Comimiiy 


St<»il(lart  .\lrrraft  Ciirp. 


EMPLOYMENT  OPPORTUNITIES  233-241 


EQUIPMENT 

(Used  or  Surplus  New) 
For  Sale  . 


>ii|N*ri4»r  Cable  Corp. 


Superior  Elect rie  Cdkinpany,  The 


Superior  Electroiilriw  Cor|M»ratioii 


WANTED 

Equipment 


Superior  Tube  C<»mpaiiy 


ADVERTISERS  INDEX 


Avco  Research  &  Advanced  Development.  233 


Bendix  Aviation  Corp.,  Kansas  City  Div.  237 


Tech  l.ulN»rat<irieM.  Inc 


C  A  H  Sales  Co 


Ted'linical  liir«»rmation  C’orixinitioii 


Daystrom  Instrument  . 

Diamond  Power  Specialty  Corp 


Technology  Instrument  Corp. 


Some  of  the  thousands  of  precision 
contacts  and  assemblies  custom  made 
by  General  Findings  &  Supply  are  shown 
above. 

For  special  applications,  the  following 
Technical  Data  Sheets  are  available: 

Q  No.  301  Contact  Materials 
d  No.  401  Collector  or  Slip  Rings 
d  No.  601  226H  Alloy  for  Contact  Blades 


Engineering  Associates  . 

General  Dynamics-Electric  Boat  Di' 


Tcmi' 


TeXiiN  licwtriimciitM  liM'nr|M>riitc<l 


General  Electric  Co 


Thcrmikciil 


International  Business  Machines  Corp...  236 


TriiiiMru<li«».  Ltii. 


Microtan  Co. 


Transit  roil  Elertronlr  Corp. 


New  York  Central  System 


Tri-Cli**m,  Iiir 


Republic  Aviation  Corp 


Triik  l.alMiratorlrFe,  li 


Sanders  Associates  Inc 


Stavid  Eng.  Inc 


Sylvania  (Mt.  View) 


Texas  Instruments  Inc 


l*iilt«*4l  Staten  Tenting  Conipaii>,  Ini' 


Vitro  Laboratories  Div.  of  Vitro 
Corp.  of  America . 


I’nlteii  Traiinformer  CoriMiration  <'o\er 


This  index  is  published  as  a  service.  Every  care  is  taken 
to  make  it  accurate,  but  ELECTRONICS  assumes  no 
responsibilities  for  errors  or  omissions. 


Varlaii  .kneoelaten 


\  eeiler-KiHit.  Iiie 


52  Pgarl  Street,  Attleboro,  Massachusetts 
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Type  1282 


actual  size 


m^ScGs  otHGr /  mini&turGs 
look  If  Ice  gionts  I 


DOWN,  DOWN,  DOWN  go  the  dimensions  of  Daven 
precision  wire  wound  resistors.  The  latest:  a  micro¬ 
miniature  resistor  that  is  the  smallest  ever  made!  Devel¬ 
oped  for  a  major  missile  program  to  meet  stringent  space 
requirements  without  sacrificing  reliability,  this  Type  1282 
meets  all  specifications  of  MIL-R-93B,  Amendment  3, 
except  physical  size. 

Specify  Type  1282,  or  other  units  in  the  Daven  micro- 

Write  today  for  complete  information! 


miniature  family,  for  all  of  your  small-size,  high-reliability 
wire  wound  resistor  requirements.  Available  in  all  toler¬ 
ances  and  temperature  coafficents. 


1250 

1/4 

1/2 

.33 

1  megohm 

1273 

14 

5  16 

.25 

400K 

1274 

3/16 

3/8 

.25 

250K 

’  1282 

1/8 

1/5 

.05 

lOOK 

1284 

1  4 

27/64 

.25 

1  megohm 

© 


LIVINGSTON.  NEW  JERSEY 


TODAY.  MORE  THAN  EVER,  THE  OAVEN  ©  STANDS  FOR  DEPENDABILITY 


ii 


X  /  / 

a' 


■7,  " 


Another  RCA 
Contribution  to 
Microwave 
Electronics 


FJconomies  in  equipment  size,  weight,  and 
power  consumption  begin  with.. . 


TRAVELING-WAVE  TUBES 


for  X~Band  operation 


PCA  Dev  Type  I  140  PPM  Tr< 
Tube— (ut  awoy  to  iHow  % 
periodic  permonent  magnets 


•  If  contol 


RCA  TRAVELING-WAVE  TUBES  FOR  X-BAND  OPERATION 


Focusing 

Method 


Approi.  Size 


Duty 

Factor 


Frequency 

(MC) 


Typical  Performance 


Weight 

(Ih.) 


Length 

(in.) 


Power 

Output 


8000  12000 
8000  12000 
7800  11200 


50  peak  watts 


RCA  Microwave  Tube  Engineers  invite  inquiries  lor  customized  versions 


lesoiitativp  will  be  happy  to  pive 
you  df'tailod  information  on  RCA 
fomnu'fiial  and  developmental 
t,\  pe.'< — or  customized  versions  — 
for  your  specific  system  needs. 


RCz\'s  coiit inuinir  program  to  pro¬ 
vide  desijriicfs  with  a  comprehen¬ 
sive  and  reliable  line  of  fravelinjr- 
wave  tubes  is  exemplified  by  three 
new  I’I’M  focused  X-band  TWT's. 

Kocusinjr  by  means  of  Periodic 
I’ermanent  Majmets  makes  possible 
more  compact  and  lijrhter  ecjuip- 
meiif  desi^rns.  Wavejruide couplintrs 
sitriiificaiitly  reduce  power  loss,  im- 
Itrove  perforiTiance  and  efliciency  in 


GOVERNMENT  SALES 
HARRISON,  N  J 

415  S  Sih  Slieel,  HUmboldl  5  3900 
DAYTON  2,  OHIO 

224  N  w.lk.nson  Si  .  6Ald»in  6  2366 
WASHINGTON  6.  D  C. 

1625  K  Si  ,  N  W  ,  Olilritl  7  1260 


industrial  products  sales 

DETROIT  2.  MICHIGAN 

714  New  Cenler  Building.  TRm.ly  $  5600 

NEWARK  2,  N.  J. 

744  Brood  SI.,  HUmboldl  5  3900 

CHICAGO  54,  ILLINOIS 

Suite  1  I  54,  Merchondiie  Mart  Ploxo, 

WHiteholl  4  2900 

lOS  ANGELES  22.  CALIF. 

6355  E.  Washington  Btvd  ,  PAymond  3-8361 


RADIO  CORPORATION  OF  AMERICA 


Harrison,  N.  J. 


Eloctron  Tube  Division 


